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THE BBIDBE OVEB GATSEILL GBEEE. 

The accompanying engravilig representa one of the most 
picturesquely located bridges on the New Yorli, West Sliore, 
and Buffalo Railway; it spans Catskill Creek, a small stream 
flowing from the mountains and emptying into the Hudson 
River. 

The bridge consists of eight double deck spans, six of 
which measure 167 feet each from center to center of end 
piers, are 36 feet deep, center to center of chords, 30 feet wide, 
center to center of trusses, 13 feet, center to center of tracks; 
the two end panels are 16 feet 10 inches, and the eight inter- 
mediate panels are each 16 feet 8 inches. There is one span 
of 103 feet 6 inches between centers of end piers, and 30 feet 
11 inches deep; each of the six panels measures 17 feet 3 
inches. , The remaining span is 97 feet 6 inches long and 20 
feet 11 inches deep; the end panels are 17 feet 3 inches; and 
the four intermediate ones each 15 feet 9 inches. Theactual 
weight of the six 167-foot spans ia 3,340,000 pounds, or 
390,000 pounds per span; the next span weighs 180,000 
pounds, and the third 173,500 pounds; the total weight of 
the eight spans being 3,693,500 pounds.. 

The bridge ia proportioned to carry (1) the weight of iron 
in the structure; (3) a floor weighing 400 pounds per lineal 
foot of track, consisting of rails, ties, and guards only; and 
(3) a moving load for each track, consisting of two "con- 
solidation" engines coupled, each weighing 80 tons, followed 
by a train weighing 3,240 pounds per running foot. The 
maximum strains due to all positions of this live load, and 



of the dead load, are taken to proportion all the parts of the 
structui-e. 

To provide for wind strains and vibrations the top lateral 
bracing is proportioned to resist a lateral force of 450 pounds 
per foot of span; 300 pounds of this being treated as a mov- 
ing load. The bottom lateral bracing is proportioned to re- 
sist a lateral force of 150 pounds per foot. Variations in 
temperature to the extent of 150 degrees are provided for. 

The bridge was built by Clarke, Reeves & Co., Phoenix- 
ville (Pa.) Bridge Works. , 



Preparation of Collodion Cotton. 

In the preparation of pyroxylene for making collodion, P. 
A. Katschursky recommends the following process: Three 
parts of chemically pure sulphuric acid, specific gravity 
1'84, are mixed with one part of distilled water and poured 
(slowly) into three parts of fuming nitric acid, specific 
gravity 148. When the mixture is cold he introduces one 
part of the. purest cotton, from which all traces of grease 
have been removed. The method of introducing the cotton 
is peculiar, in that it is twisted loosely around the end of a 
glass rod, and left in the acids three, days. The effect of the 
acid is at first to harden the cotton; when it begins to lose 
this quahty it is taken out of the acid, carefully dried, and 
washed in water acidified with fuming nitric acid, afterward 
with distilled water. It is advisable not to put more than 
35 grammes (1^ oz.) of cotton in one vessel, as theheatisso 
great with larger quantities that it may take fire. 



According to BundseAau, still better results are obtained 
by the following: Two parts of purified cotton are wound 
about a glass rod and dipped into a mixture of twenly-seveu 
parts of sulphuric acid, specific gravity 1'49, with 13 parts 
of purified nitric acid, specific gravity 1'40. It is left there 
1}4 hours, then taken out and dried, washed in acidified 
water, and afterward in distilled water. — Polyteehnisches 
Notizhlatt. 

i^- H « >- fc 

Professor Bushes on Magnetism. 

In his recent paper to the Royal Society, Professor Hughes 
dealt with the discovery he has made of the presence, in the 
interior of a magnet, of waves of opposite magnetic polar- 
ity, which balance each other when there is neutrality. In 
a magnet the polarity at the poles is of one name across the 
bar, but when the iron is neutral the poles run N S N S 
. . . . across the bar. He also deduces the practical 
result that very thin magnets have greater residual magnet- 
ism than thick ones ; thick ones have more magnetic inertia, 
and take longer to magnetize. Bundles of wires are better 
than solid cores, because they take a higher degree of mag- 
netization, owing to surface exposure; and this is not pro- 
portionately counteracted by their higher residual mag- 
netism. 

Professor Hughes is also of opinion that all matter, and 
even ether, has inherent magnetic polarity and a saturation 
point. The curve of saturation for the atmosphere is the 
same in character as that of iron. 
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SEPARATION OE OIL FROM IBON CHIPS. 

After good lubiicating oil bas once been used, coming in 
contact with the metals and the oxygen of the atmosphere, 
it has changed its character so much that it is not proper for 
use as a lubricant,' except in the " running through " for 
lathe and similar work, in cutting screw threads and lubri- 
cating for lathe tools. It cannot be returned to the shafts 
or to the permanent lubricating cups, and do good service. 
But this once used oil has its second and third use when 
separated from its surroundings. Oily chips I'rom the lathe, 
the milling machine, the screw cutting machine, can be 
cleaned of their load of oil and the oil be returned for use, 
unchanged except for its semi-oxidation ; the contact of iron 
or of brass will not, of itself, affect the oil. The exposure 
in driblets and drops encourages the oxygen of the atmo- 
sphere to combine with the carbon of the oil and so change 
its quality as to prevent its economic use as a lubricant for 
permanent employment, while it does not impair its value 
for tempoi'aiy purposes. For these purposes it does not 
matter that the oil has partially returned to its base as an 
acid; its use in running through a sciew machine or a lathe 
is so short that no injury can result. But if once used and 
exposed oil is fed to shafts and to engine cylinders, the acid 
from the oxygenized oil will surely make trouble. The 
proper method of feeding lubricating oil is that of an atmo- 
spherically closed reservoir, types of which are largely in 
use. 

But to save oil waste the centrifugal machine is largely in 
use, and its adaptations are being extended to comprehend 
the oily debris of many various manufactures. A recent ex- 
amination of this contrivance, at an establishment that works 
steel, iron, and brass with oil in streams, shows that the 
centrifugM machine saves the oil so completely that the re- 
sultant turning and drilling chips may be handled without 
serious soiling of the hands, and the Altered oil appears to 
be almost as limpid as before using. This appearance is, 
however, deceptive, for the oil contains chemically, if not 
suspended mechanically, a large amount of the oxides of 
iron, steel, brass, and bronze, witli which it had been inti- 
mately associated, rendering it unfit for purely lubricating 
purposes. But the method of the centrifugal machine is a 
reasonable and useful one. 
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PROGRESS IN IRON FOUNDING. 

The art of producing iron from its ores, and of remelting 
the iron to forms, has always been of an experimental 
character, owing to the lack of certainty as to its com- 
ponent parts and their proportions. Irons themselves differ 
in composition so greatly that it is one of the most exactive 
of arts to produce an unvarying grade for certain and de- 
manded purposes; and the ores vary so much in the same 
mines that those coming under the same generic, and even 
specific, terms are not always analogous. As an instance, 
the Black Band oi-e mined at Mineral Ridge, Trumbull 
County, Ohio, is of one character when found under the 
sixth coal level, and of an entirely different character when 
appearing as an outcrop near the surface, wliere it is scarcely 
better than " kidney" ore or the ordinary "shell" ore, both 
of them too much oxidized to be of much value in the 
mechanic arts, except as makeweights. In fine castings, 
especially those of light weight, there is wasted usually 
about 700 pounds out of a ton of castings in "sprews," 
"gutes," and " cuUings." This " back stock," or scrap, 
must be carried over from the first to possibly the fourth 
day, and be worked in only when the nature of the floor or 
bench permits it. And even under the circumstances most 
favorable, these leavings accumulate, to the annoyance of the 
foundryman and the injury of his customers. It is evident 
that the intelligent selection of irons and fuels, and espe- 
cially the determination of the character of ores by analysis 
or experiment, ought to reduce the present uncertainty of 
product and insure a result in accordance with the foundry- 
man's design. 

This has been the endeavor of a competent mechanic, Mr. 
J. B. Eenshaw, of Hartford, Conn., who has made a study 
of ores, their fluxes, the resultant iron, and the after-cast- 
ings his business for several years. At length he has suc- 
ceeded in putting the work of the foundry on a basis that 
removes it altogether from the line of speculation and ex- 
periment, and relegates it to one of the exact ails. His 
results from his studies are accepted in practice by a large 
number of manufacturers who make their own castings, 
and also by the managers of a number of blast furnaces, 
who reduce iron ores for castings and for the puddling 
furnace. One of these latter says that he is producing the 
best ii'on in the world from formulae laid down by this in- 
vestigator, and that he can sell all he makes, at the woi'ks, 
at satisfactory prices far beyond those of ordinary pig. He 
says his iron is readily taken, delivered in NewEngland, at 
$30 per ton, to be used for light castings in combination wifh 
cheaper irons, and carrying a large amount of back stock. 
In this instance, the iron, which is of a very freely flowing 
natui'e, and is, especially adapted to fine castings, as " bench 
hardware'' and "builders' hardware," is made from 66% 
per cent of Black Band ore and 33^ per cent of the Arnold 
oi'e from the Adirondacks, on the western shore of Lake 
Champlain, This mixture makes, also, iron for the puddler 
equal to the ores that produce the famous Lowmoor, 

Further experiments and analyses have proved that the 
Black Band (two-thirds) and the Lake Superior hematite 
(one-third) make a superior neutrar iron, possessing great 
strength with remarkable softness and fluidity. A neutral 
iron thus produced will reproduce in the castings the very 



qualities desired. In some respects the Black Band ore is 
remarkable. It is found in layered masses, as though de- 
posited by water, the layers of iron being sandwiched by 
alternate layers of coal, so that the ore, when heated, ia 
self-coking. In some instances these alternate layeis are so 
thin that they measure only one-eighth of an inch each in 
thickness. Where they are thicker, the coal or slaty 
lignite appears to break into the mass. When melted alone 
this ore gives a tough result, almost like puddlers' screen- 
ings. 

These results are only a portion of the outcome of several 
years of experiments and investigations; the most import- 
ant parts are those which determine for the practical 
foundryman the sorts of iron he should use to produce his 
desired result, and the proportion of the different irons. 
These data have been determiped by trials and experiments 
in the laboratory, the blast furnace, and the cupola, by 
chemical analyses, and by microscopic examinations; and 
that it is possible to determine, before a melting is made, 
just what iron shall be used, and the quality of the coke for 
melting, has been rendered certain. 

Two other aids complete the means for insuring a certain 
result that shall be unvarying. One is the use of a centri- 
fugal gate to be used in pouring, by which all the scum and 
lighter portions of the fluid iron are removed in the act of 
poui'ing. The other is the use of test bars — thin castings in 
the form of the blade of a draughtsman's square — a piece 
two inches broad, one-eighth of an inch thick, and two feet 
long, with a hole of from three-quarters of an inch to one 
inch diameter at one end. Each of these bars is poured 
from every melting, and it bears on it the date of the pour- 
ing. Thus the fluidity of the iron is proved, if it passes 
from a gate at one end and passes completely around the 
boles. Bits may be broken off for file tests and other experi- 
ments, while the preserved slips are proofs of the quality of 
the castings for that day, thus being evidence in case of 
dispute or doubt, and a guiding reference for the future. 

< < « > » 

Wbat will Borst a Gun ? 

Perhaps the illustrations given as answers to this question 
in the Scientific American of March 22, 1884, are not 
comprehensive enough. For the safety of amateur sports- 
men other instances of gun barrel bursting should be 
cited. 

In bravado a young man placed the muzzle of his fowling 
piece under the water, and fired the charge. The result was 
the bursting of the barrel near the breech and the mutila- 
tion of his hand. Another placed and held the muzzle of 
his piece square against a piece of plate window glass, and 
fired the charge — povvder and a bullet. The glass was 
shattered, so was the gun barrel. Another instance was 
that of an experimenter who had heard that a candle could 
be fired from the barrel of a gun through an inch board. 
He drove a candle into the muzzle of the gun, fired, and the 
explosion split the barrel almost its entire length, and did 
not even drive the candle from the muzzle. Still another 
burst of a gun barrel was caused by the use of wet grass for 
a wad, well rammed down over a charge of shot. But per- 
haps one of the most singular exhibitions in this line was a 
Colt's navy revolver, which some years ago was sent to the 
factory in Hartford, Conn. This was before the adaptation 
of these pistols to the metallic cartridges, and it is probable 
that in loading with open powder and ball only a small 
amount of powder got into the chamber, and the bullet was 
not propelled with sufficient force to drive it from the muz- 
zle ; at least the bullet did not go out, but lodged. As the 
shooter did not know whether the bullet escaped or not, he 
kept on firing until the barrel burst or bulged, and when 
it was sawed in two longitudinally there were found four- 
teen bullets wedged one into the other, and so much "up- 
set " by the hammering of the successive [explosions of the 
powder charges that some of them were not less than one 
inch diameler, being flattened disks instead of conical 

bullets. 

* > ■ I » ■ 

Compressibility of Ijlqulds. 

From a paper recenlh' presented to the Academy of 
Sciences of Berlin, by Mr. Quincke, it appears that the com- 
pressibility of liquids, which is generally considered to be 
practically nil, may be shown under pressures of even less 
than one additional atmosphere. Mr. Quincke experiment- 
ed with liquids contained in glass bulbs, with a capillary 
tube attached to them vertically; the bulbs were placed in 
the chamber of an air pump, and the decrease of volume 
resulting from increased pressure was observed. Which 
method promised more exact indications than the opposite 
one of watching the expansion under diminished pressure. 
Water carefully freed from air by continuous boiling was 
compressed by 49 millionths of its original volume under a 
total pressure of two atmospheres. The following figures 
express the compressions of some liquids resulting from one 
millimeter additional pressure, also in millionths of the 
respective volumes: Glycerine, O'OB; oliveoil, 0'07; alcohol, 
0'12. The observations, which extended over a large num- 
ber of liquids, agreed well with one another of former, but 
not such extensive, researches by M, Grassi. Within the 
limits of pressure of one additional atmosphere, the com- 
pression remains proportional to the pressure. The experi- 
ments further confirm the theory that a certain relation 
exists between compression and the coefficient of refrac- 
tion, but as yet they are not decisive enough, whether one 
or the other of the various ratios, which have been based 
upon theoretical calculations, is correct. 
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SAVING BY CO-OPEEATION. 

An iatelligent Euglishman lately gave, In conversation, 
some facts in regard to the working of the co> operative sys- 
tem in several towns in Lancashire and Yorkshire, which 
seem to sustain the claim to the advantages of the system. 
In some of the woolen and cotton factories the majority of 
the employes are stockholders, the shares being only one 
pound. The internal economy practiced in these mills 
would surprise some of our manufacturers; the subject of 
waste making and waste saving being carried to its utmost 
practicable limits; and this without the enforcement of arbi- 
trary rules, but by the willing and common consent of all 
the operatives. The quality of the goods produced is excel- 
lent, selling readily even on a generally dull market. These 
co-operative associations can easily obtain money, whenever 
it is needed, on two and a half per cent. But their influence 
on the operatives is fully as remarkable as is their financial 
success. Habits of economy have taken the place of the 
periodical (weekly) extravagance, the shillings before wasted 
at the "public" going into, the fund to increase the stock 
holding of the operative. The most signiflcant evidence of 
the combined moral and financial benefits of this system to 
the operatives and all concerned is the abolition of the 
" blue Monday." These co-operative establishments run six 
days in the week with a full complement of hands. The 
custom of Monday loafing to sleep off the effects of the Sun- 
day debauch is fast passing away, in fact, has passed away 
in the co-operative mills; the operatives put in full time 
and also save their shillings. 



Steam Heating. 

The advantages of steam heating are set forth by Prof. 
W. P. Trowbridge in the Jforih American Beview as 
follows: 

1. The almost absolute freedom from risk of fire when the 
boiler is outside of the walls of the building to be heated, 
and the comparative immunity under all circumstances. 

2. When the mode of heating is the indirect system, with 
box coils or heaters in the basement, a most thorough ven- 
tilation may be secured, and it is in fact concomitant with 
the heating. 

3. "Whatever may be the distance ot the rooms from the 
source of heat, a simple steam pipe of small diameter con- 
veys the heat. From the indirect heaters underneath the 
apartments to be heated, a vertical flue to each apartment 
places the flow of the low heated currents of air under the 
absolute control of the occupants of the apartment. Uni- 
formity of temperature, with certainty of control, may be 
thus secured. 

4. Proper hygrometric conditions of the air are better at- 
tained. As this system supplies large volumes of air heated 
only slightly above the external temperature, there is but 
little change in the relative degree of moisture of the air as 
it passes through the apparatus. 

0. No injurious gases can pass from the furnace into the 
air flues. 

6. When the method of heating is by direct radiation in 
the rooms, the advantages of steadiness and control of tem- 
perature, sufficient moisture and good ventilation, are not 
always secured; but this is rather the fault of design, since 
all these requirements are quite within the reach of ordinary 
contrivances. 

7. One of the conspicuous advantages of steam heating is 
that the most extensive buildings, whole blocks, and even 
large districts of a city, may be heated from one source, the 
steam at the same time furnishing power where needed for 
ventilation or other purposes, and being immediately avail- 
able also for extinguishing fires, either directly or through 
force pumps. 



them which they have not yet satisfactorily withstood, 
though more progress might doubtless be made, if money 
were granted for experiments on a large scale. It appears 
that considerable progress has been made on the Continent 
in this direction. 

Tubular steel is now used for a variety of purposes, e.g., 
for shells of large capacity, for parts of torpedoes, electric 
contact mines, rocket cases, axle trees, etc. 

Compound armor is composed of about one-third of steel 
of a harder quality than that used for guns (about 8 percent 
of carbon), as by its hardness it is intended to break up a 
shell on striking, while the toughness of the wrought iron, 
of which the rest of the plate is made, tends to hold the 
mass together and to prevent cracking. 

Although Great Britain produces a great deal more steel 
than any other nation of the world, it seems that some 
French and German works can make ingots of greater 
weight than any produced in England, and the plant of 
some continental works Is on a larger scale than any English; 
for instance, the 100 ton hammer of Le Creusot Is larger 
than any English one; as the successful forging of large 
masses of steel necessary for very heavy guns appears to 
need very powerful plants, this point seems to be worth con- 
sidering, from a military point of view. 

A short discussion then ensued, when Captain Orde 
Browne drew attention to a 9 inch shell of Sir J. Whit- 
worth's which had penetrated 18 inches of wrought iron, at 
an experiment last year for the Brazilian Government, when 
Mr. Whinfield stated that no similar projectiles had yet been 
made for that foreign power. 

The departments of the Royal Arsenal and Eoyal Small 
Arms Factory, Enfield, exhibited a variety of steel articles; 
the only other manufactory represented being the Eoyal 
Gun Factory, which sent a gun hoop and a complete set of 
test pieces for a gun tube. 

Small pieces of compound armor plates were sent by the 
only English manufacturers, Messrs. Cammell & Co., and 
Sir J. Browne & Co.; Sir J. Whitworth exhibited a fine 
long 9 inch shell, whose performance is already recorded. 
The Landore-Siemens Steel Company showed mild steel bars 
tied into complicated knots. The Steel Company of Scot- 
land, test pieces used for shipbuilding purposes. Messrs. 
Hadfield & Co., a large number of fine castings which had 
borne rough usage by bending without being broken. The 
dephosphorizing process was illustrated by two samples of 
steel rails from Messrs. Bolckow, Vaughan & Co., and also 
by specimens made in various places and sent by Mr. P. 
Gilchrist. The ingenious tubular shells with drawn out 
heads and folded in bases of Mr. Delward attracted a good 
deal of attention, and Mr. Welsh (Royal Gun Factory) 
showed some beautiful specimens of nearly pure iron which 
had been melted in small crucibles. Diagrams, etc., were 
kindly lent by the School of Mines, South Kensington 
Museum. 



Steel for military Purposes. 

The manufacture of steel and its application to military 
purposes was the subject of a lecture lately given at the. 
R. A. Institution, .Woolwich, by Captain G. Mackinlay, 
R. A. 

The manufacture and progress of mild steel having been 
alluded to, a few words were said about the tests required 
by the Government from the manufacturers; the limits 
allowed being rather narrow and difficult to attain, especially 
when large ingots are provided, where the qualities of the 
upper and lower parts must ot necessity differ considerably. 
During the last few months, however, the limits of tempera- 
ture allowed for tempering in oil have been much widened. 
For gun steel, a comparatively low tenacity but considera- 
ble elongation before fracture is demanded, as safety is es- 
sential ; it used to be said, until about fifteen months ago, 
when the system of wrought iron coils was given up, that 
though steel was strong, it could not be trusted. "Nous 
avons change tout cela," and guns are now made altogether 
of steel. Every effort is made to insure safety, and the ad- 
vances lately made in steel render this quite possible, though 
with the heaviest ordnance, for which very large masses of 
steel are forged, the greatest skill and care are needed. 

With heavy gun carriages, cast steel is now largely em- 
ployed as well as steel plate; for some purposes, however, 
as for instance for the trail eye of a field gun carriage, which 
is subjected to considerable vibration and jar, wrought iron 
is still preferred. Steelhas been a good deal used in experi- 
mental armor piercing shells, but their high velocities and 
the increased hardness of arnior have imposed strains upon 



The Origin of Ore. 

The following extracts are from a lecture by Prof. John 
A. Church, delivered to the pupils of the public schools in 
Tombstone, Arizona: 

No one has ever seen ore in process of formation, but 
something has been learned of its formation, and I will try 
and tell you how it is deposited in Tombstone. In the 
human frame tliere is a circulation of blood passing from 
the heart through the system and back to the heart. In 
plants there is a circulation of the sap; the earth has its cir- 
culation — water comes to it, passes through it, and rises 
again to its surface in the form of springs. The first thing 
to be observed is the rainfall passing into the rocks. Rain 
penetrates more than twenty miles into the crust of the 
earth; it dissolves substances — ore as well as sugar. When 
we wish to extract the silver, we add salt and bluestone; 
every substance can be dissolved in the water, even the 
quartz; limestone is readily dissolved. Rain water in pass- 
ing through the earth takes up minerals — lime, iron, potash, 
etc. — which are deposited in the interior of the earth, and 
then return again in the form of springs. The rainfall is 
pure, but the springs are not pure, for they have taken up 
these mineral substances. Air also circulates in the earth; 
it takes up oxygen and nitrogen. When these combine with 
a solid rock, the rock is said to be hydrated. This air is 
passed upward through the rocks as the water passes down- 
ward. These form springs. 

In addition to water and gas, the earth has a circulation 
of solids; sea waves beat on the rocks and wear them awa}"- 
— where those particles are coarse, we have pebbles; where 
smaller, we have coarse sand ; smaller yet, mud, portions of 
limestone. Sea beaches are found in the mines of Tomb- 
stone. 

When these particles are first worn off they are borne 
away — the finest particles borne far away, and called shale. 
In the mines of Tombstone arefound limestone, quartz, and 
shale; which proves that where we now stand, on the hills 
of Tombstone, it was once deep water. 

This history of a rocky sea cliff is the history of a whole 
world. The world was originally composed of gas, much 
heated and then cooled, like the volcanoes of the present day, 
where the top goes to the bottom and the bottom comes to 
the top. 

No one has ever seen the original earth. It cooled grad- 
ually from a gas to a solid. In this way the chemist tries to 
obtain pure water: He takes water as pure as he can find it, 
heats it, then cools the steam and repeats the process until 
he gets a pure water. In this way quicksilver is purified, 



and camphor gum. So, a gas will condense into a solid, 
and a solid may be heated until it becomes a gas. 

This earth was once a gas, heated and then cooled, until 
it became a solid. It is by these circulations of water and 
air that the ores are collected together and found in one 
place. If we were to seethe original earth, unacted upon 
by the circulations which I have attempted to explain to 
you, we should find the quantity of metals in rock very, 
very small. 

At Comstock Lode, Nevada, are found volcanic rocks 
which contain 55 per cent silver, and gold 45 per cent. So 
in the eruptive rocks of Leadville, Colorado, the propor- 
tions of gold and silver have been found to be similar. The 
geologists have been able to show how many tons of rock 
must have been dissolved to give this per cent of precious 
metal. The waters found holes, or crevices, where they 
could deposit the metals they had taken up, al! of which are 
not deposited 3, 300 feet or one mile below the surface of the 
earth, so that mining for these metals will not be carried 
any farther than one mile below the earth's surface, though 
the water penetrates 20 miles into the earth; the deeper the 
water goes the more the pressure, and when you increase 
the pressure you must increase the power of solution; re- 
leasing the pressure also releases the metals; the waters 
passing through the rock are forced now slowly, now more 
rapidly, and when such waters reach the crevices there is 
much less speed of the waters, and the metals are deposited 
there. In regard to the deposition of ores, scientists show 
us that the rocks have been acted upon again and again by 
water, and in this way the ore is collected. It is difficult to 
distinguish the age of the rocks, but they have shown where 
the first concentration of the metals in the oldest rocks 
known gave a yield of only one-half cent to the ton. The 
part of the circulation which collects metals is called the 
function of the circulation. 

No one knows why the precious metals are deposited in 
veins or in beds; but one thing can be shown — that where 
these ores are found there are eruptive rocks. In the west- 
ern part of our country this is especially true. 

Where not only shales but dikesare found, where melted 
rock has been forced to the surface, but by the action of 
water has been carried beneath the surface, which shows 
eruptive forces at work, so it is in the hills of Tombstone — 
forces as simple as the ordinary forces that work in every 
housekeeper's kitchen or chemist's laboratory. — BepuUican. 



Georges Ijescbot, Inventor of tlie Diamond Drill. 

Georges Auguste Leschot, who died at Paris on ihe 4th of 
February at the age of eighty-four years, was a very remark- 
able man. It is to him that we owe the plan of employing 
the black Brazilian diamonds, or "carbonados," for piercing 
rocks, an invention which has proved of immense value. 
Leschot was the son of a skillful mechanician, Jean Frederic 
Leschot by name, whose automata, singing birds, artificial 
limbs, and so on were the admiration of the celebrated 
Vaucanson. He also effected great improvements in the 
manufacture of watches by mechanical means, in connection 
with the Geneva house of Vacheron and Constantine, receiv- 
ing in 1845 a prize from the French Academy of Sciences 
in recognition of his services. In 1861, the black, amorph- 
ous, but very hard diamonds of Brazil, known as " carbon- 
ados," came to Europe, and Leschot's son, being then en- 
gaged in Italian railway workfor the house of Vitali, Picard, 
et Cie., knowing the idea of his father that diamonds might 
be used instead of steel tools to cut rocks (an idea which had 
occurred to him in examining the fine striations cut in some 
specimens of ancient red porphyry), communicated with his 
father on the subject, and the result was that Leschot de- 
vised the diamond perforator, which has been in use ever 
since, especially in England, Germany, and America. 



Illuminating Gas from Fermenting Manure. 

M. Gayon has demonstrated to the Paris Academic des 
Sciences the possibility of obtaining illuminating gas in con- 
siderable quantity from the fermentation of cow and horse 
droppings. This material is subject to fermentations of dif- 
ferent orders, accordingly as it is kept in a close receptacle 
or allowed free access of air. In the latter case its tempera- 
ture rises rapidly, and there is a great evolution of carbonic 
acid; while in the former the temperature remains fairly 
constant, and there is an active production of carbureted 
hydrogen mixed with carbonic acid. The evolution of car- 
bureted hydrogen is ascribed to the agency of organisms 
infinitely small, but differing in kind from those found in 
aerated manure. These have been isolated, and have been 
observed to occasion the evolution of the same gases from 
pure cellulose. The carbureted hydrogen disengaged from 
fresh manure kept in a close box, one meter square, has been 
collected by M. Gayon and burnt before a scientific society 
at Bordeaux. The volume of carbureted hydrogen given 
off by 1 cubic meter of fresh horse droppings is about 100 
liters, or3'53 cubic feet, per twenty-four hours. M. Pasteur 
suggests that as this method of preserving manure in close 
storage retains ammonia, it is possible that in certain cir- 
cumstances it might be utilized for tlie purpose of supplying 
a useful heating and lighting gas without injury to the value 
of the fertilizer. 

« ( I I » r 

CoTTON-SEED hulls are being substituted for cotton waste 
for packing journal Ijoxes of railway cars, and are said to 
effect a saving of fully one-half the cost and to answer a 
good purpose. 
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A NEW FIB£ ESCAPE. 

The blocks, B, are formed with projections to rest against 
the side of the building, and in their upper ends have eyes 
to which are secured chains or ropes attached to liook bolts 
fastened to the upper part of the window casing or to the 
floor or wall within the building. Over a roller. A, jour- 
naled in these blocks passes an endless belt made long 
enongh to reach to the ground, and strengthened by chains, 
G, along its edges. The belt and chains are made in sec- 
tions; the adjacent ends of the belt can be connected by 
lacing, and the ends of the chains by snap hooks, so that a 
longer or shorter belt can be formed. The chains pass over 
chain rollers to prevent the belt from slipping and to allow 
the descent to be regulated by brakes. To the belt are at- 
tached pockets of sufficient size to readily allow people to 
get in and out of them. 

The blocks, B, are slotted, and within the slots are brake 
wheels, which are secured to the roller shaft and around each 
of which passes a strap. The end parts of the straps cioss 
each other above the wheel, and are joined to the ends of 
levers that cross each other at the pivot, L. 

The levers work freely in the upper part of the slot. The 
outer end of a lever of each pair will project i»to the win- 
dow, so that it can be reached by people within the robm, 
and the rate of descent controlled. To the outer end of the 
other lever is fastened a cord which extends down along the 
endless belt in order that the people in the pockets can regu- 
late their descent. In order to keep the lower part of the 
endless belt away from the building, it can be passed around 
a second roller secured to the ground by stakes. When the 
flre escape is not in use, the belt can be wound around the 
roller and kept in a box beneath the window. 

Our engraving plainly shows the construction and opera- 
tion of this useful device. 

This invention has been patented by Mr. Samuel Norris, 
of Halifax, Nova Scotia. 



Preparation of Crystallized Aluiulnuui Chloride. 

It is an easy matter to prepare a solution of aluminum 
chloride by dissolving the moist and freshly precipitated hy- 
drate of alumina in hydrochloric acid. Upon attempting to 
expel the water by evaporation, however, at a certain point 
it loses its chlorine, which unites with the hydrogen of the 
water and leaves only alumina (oxide) behind. 

According to Gladysz, of Marseilles, the solution can be 
made to crystallize by evaporating it to 25° or 30° B , and 
then continuing the concentration in a closed vessel, where 
the pressure of the atmosphere has been reduced to 500 or 
550 millimeters (about 20 or 22 inches of mercury). Here the 
solution can be evaporated to dryness, or the crystals be sep- 
arated from the mother liquor in a centrifugal machine. If 
a concentrated solution of aluminum chloride is saturated 
■with hydrochloric acid (gas?), the pure salt will crystallize 
out, while ferric chloride and other impurities remain in the 
mother liquor. — Neueste Erfahrungen. 



IMPEOVED HOSE COUPLING. 

A collar or piece of tubing is attached to the end of each 
hose, and to the outer surface of each collar, upon opposite 
sides, are secured two hook prongs which project beyond 
the end of the collar. The hook prongs are all of the same 
shape, so tha', their edges will fit very closely against each 
other. The lower edges of the prongs are formed with a 
compound curve, so tiiat when locked together they cannot 
come easily apart. The end of the hose is held between a 
metal ring and the collar. Each collar is provided with an 
annular groove in its end edge, into which a metal ring is 
inserted on which a packing ring of rubber or leather is 
placed. The object of using the metallic ring is to facili- 
tate the slip that is required in coupling two sections together; 




WEILS' IMPEOVED HOSE COUPLING. 

■without these rings this would not easily occur. To pre- 
vent all possibility of the sections becoming loosened when 
once connected, a short bar is pivoted between lugs formed 
upon the collar in such a position that it will rest in front 
of the hooked prong when the sections are united. A spring 
acting upon the rear end of the bar holds it against the joint. 
This construction makes a joint that is readily operated and 
that cannot become disconnected accidentally. 

Further particulars may be obtained from the inventor, 
Mr. Thomas E. Wells, of Sandy Hill, JM. Y. 



Paper Impervious to Grease or ■Water. 

In Burgoyne'a MoMhly of Pharmacy we And the following 
method described for rendering paper impervious to grease 
or water. Parchment paper is plunged into a warm solu- 
tion of concentrated gelatine, to which has been added 2% 




NOEEIS' FIBE ESCAPE. 

to 3 per cent of glycerine, and allowed to dry. The result- 
ing paper is impervious to grease. If desired to make a 
paper waterproof, the same parchment paper is taken, dipped 
in bisulphide of carbon containing 1 per cent of linseed oil 
and 4 per cent of caoutchouc. — Les Mondes. 
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BINDING POST FOE ELECIBIC CONDUCTOES. 

The standaid, a, is provided at its upper end with an an- 
nular flange, and is secured to Ihe base by a screw, g, with 




GOODBODY'S BINDING POST FOB ELECTBIC CONDUCTOES. 

whicii the conducting wire is connected. On the standard 
is a loosely held cap, b, which is pressed upward by a spiral 
spring, and which is furnished with a head,/, of insulating 
material. The cap is prevented from turning by a pin, c, 
passing through the flange on its lower end, and entering a 
longitudinal groove, e, in the standard. The flange on the 
top of the standard prevents the spring from raising the cap 
too far. Through two holes placed diametrically opposite 
in the cap and through a hole in the standard (the boles be- 
ing brought in line by pressing the cap down) is passed a 
pin secured to the conductor. 

The upward pressure of the spring insures the pin being 
held firmly. The post is especially designed for use in 
medical batteries and also for ordinary electrical purposes. 
The insulated top enables the physician or electrician to 
change the current with great facility while treating the 
patient, and without diverting the current in any way from 
the patient. 

This invention has been patented by Mr. A. Q. Goodbody, 
of Louisville, Ky. 

^ I « > ^ - 

steam I^aunclies for the Arctic Regions. 

The two launches for the Greely expedition are whale boat 
shaped and are built very strongly of oak frames, double 
cedar planking and copper fastened throughout, with a 
Herreshoff condensing engine and improved safety boiler. 
They are 28 feet in length, 7 feet 8 inches beam, and have a 
draught of 'd}4 feet. The shaft is fitted with a knuckle joint, I 
so that the wlieel can be hoisted out of water in case of ice 
or when sail is used. They are also fitted with three keels, 
which will act as sled runners when being hauled over the 
ic«. 



'fo Prevent Air Bubbles in Cast Iron. 

It frequently happens, says tlie Polytechnischea Notkllatt, 
that in working castings porous places are found beneath the 
surface, which render the casting useless. On examining 
the cavity closely, a little smooth and hard bullet will be 
found within it. Simple air bubbles can be produced as 
foam is in melting the metal; but these litlle bullets indi- 
cate that litlle particles of the metal have been broken or 
thrown off, and this could only happen while pouring it into 
the mould. The mould generally consists of a double box 
(flask) filled with sand. In pouring in the metal from above, 
it spurts when it comes in contact with the bottom, just 
like any other liquid; that is, little particles break off, and 
forming pellets or balls harden in the air. This cooled and 
solidified iron floats on the surface of the melted iron, and 
the air that it carries with it forms bubbles, which also 
harden on the surface, as it is very thin, and hence these bul- 
lets and bubbles frequently collect in nests, which are either 
on the surface or in the corners, and are not melted again by 
the rest of the fused metal. 

The metal that falls perpendicularly frequently tears loose 
single particles of sand from the mould, and this sand float- 
ing on the metal forms cavities wherever it rests, and doubly 
spoils the casting. 

According to the Techniker, all this can be avoided if the 
funnel or pouring-in hole is arranged at an angle of 80° to 
45°, and in such a manner that the metal shall enter the 
mould from beneath if possible. With such a pouring-in 
place the metal will enter the mould without spurting, and 
if caie is taken to furnish a suitable escape for the air it will 
fill out the form beautifully. The only disadvantage of this 
arrangement is that it would require a larger flask, and for 
most patterns even this can be avoided by skill in placing 
the pattern and funnel. 



Glass ITIannfacturing In Europe. 

Each of the various countries on the Continent where glass 
is manufactured produces an article peculiar to itself and 
unlike its neighbors; and one of the specialties of Austrian 
glass making is the manufacture of various fabrics for 
ladies' wear from spun glass. The glass is spun into 
threads, like ordinary silk or cotton, and woven into differ- 
ent colored fabrics, sometimes entirely of glass, and some- 
times with a warp of silk or cotton. Collars, neckties, cords 
and tassels, fringes, pin cushions, feathers, belts, etc., are 
all made of this m aterial. At the Paris Exposition in 1878 
a bonnet made entirely of spun glass, with feather and rib- 
bons, lined with silk, was shown, as well as cloaks and 
other articles of. wear. This spun glass is also used for 
watch chains, brushes, etc. Glass flowers are al.so made to 
a considerable extent, but it is difBcult for these to compete 
with those made from china. 



NEW BECLINING CHAIB. 

The side bars of the back are pivoted to the outside of the 
arms — thus making a wide and comfortable back — and below 
the arms they are bent inwardly and extended downwardly 
inside of the legs. The lower ends of the barsare connected 
by rods to the foot rest frame that is pivoted to the arms 
near their front ends. The seat frame is pivoted to the foot 
rest frame and also to the side bars of the back. This makes 
a contrivance of parallel bar connections between the foot 
rest and back, allowing the person occupying the chair to 
swing the back to suit his pleasure by simply moving his 
body backward or forward. One end of a flat bar, having 
its surfaces serrated so as to prevent it from slipping on the 




DEFPEN'S NEW BECLINING CHAIB. 

bars, is placed under the lower cross bar of the back and 
over a front cross bar, by which the weight of one or both 
of the legs will hold the seat and back when set; the removal 
of the weight will relieve the back so that it can be shifted. 
Thisbar can be readily adjusted lengthwise so as to bring 
the rest to any desired position, and can also be adjusted 
laterally. Our engraving shows a side elevation and a per- 
spective view of this comfortable and durable chair. 

Thi'! invention has been patented by Mr. Isaac Deppeo, 
of Scrauiou, Pa. 
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Observations on Bardenlng. 

Too many of the so-called steel articles sold in the market 
are either made from steel incapable of being hardened, or 
are not hardened at all. Good cast steel can be hardened 
and tempered so as to receive and retain an edge. This is 
not required of table cutlery generally — only of the carving 
knife — but it is required of the hand saw and the buck saw, 
of the spade and the manure fork, of the scissors and the 
pocket knife. Saw blades (so far as the writer has tried 
them) are not hardened; they will not retain "set" nor 
hold edge. They are gummed, as they come from the rolls 
and the slitting machine, with no pretense at hardening or 
tempering. But they are stamped "cast steel," and that 
probably satisfies the public; but there are mechanics who 
would pay something extra to get good hardened and tem- 
pered saw blades, even at a much higher cost than that of 
the soft plates, the teeth of which can be bent by thumb and 
finger, and the set of which is removed by sawing through 
an inch thick spruce board. 

A spade is only an enlarged chisel; it should be capable 
of retaining an edge sufficient to cut through tough turf 
and dead grass. But most of the "cast steel" spades in 
the market can be sharpened as readily by drawing the edge 
cold under the hammer as by the grindstone. The edge 
never breaks, but batters and bends. 

The trouble with almost all the cast steel tools put ready 
made on the market is, that they have never been hardened. 
Cast steel unhardened is as soft as wrought iron uncasehard- 
encd. A cast steel hammer became so indented on its face by 
driving nails during one season in jobbing that it had to be 
reground and polished. Yet the hammer was of steel capable 
of being hardened, as was proved by its being subsequently 
hardened and drawn to temper. It is quite possible that the 
reason why many of these articles prove to be soft is not 
that the material is not good, but that they have never been 
hardened. Brightened steel that has not received a harden- 
ing may respond in after-heating to several of the tempering 
colors, and this is probably one reason why common steel 
articles are not thoroughly hardened. 

It is not uncommon to .seeaforgerortempererheat a piece 
of cast steel to a very low red — a red that shows only in the 
shadow — and then brighten and draw the temper to color, 
when the after-trial proved that the steel had never been 
hardened. Indeed, the dull red 
that some smiths use for harden- 
ing such tools as cold chisels and 
other low grade tools is that at 
which a red annealing may take 
place — the piece being heated to 
a dull red and plunged into 
water. 

The first requisite in making a 
cast steel tool into a working 
tool is to harden it. After its 
hardness is proved, then it may 
be tempered to the condition re- 
quired. 'There is no intermedi- 
ate process of properly temper- 
ing between absolute hardening 
and subsequent drawing. 

■ — « »■ 

The licad Batta. 

Users of the lead bath for heat- 
ing for hardening make frequent 
mistakes in allowing something 
besides lead to form a portion of 
the bath, and also in allowing 
the bath to be kept below its 
proper temperature. Only pure 
lead should be used to obtain 
the full heat for hardening good 
tool steel. A mixture of lead and 
tin— a melted mass composed of 
pewter, type metal, and soft 
solder — is not a lead bath. The 
melting and heat holding quali- 
ties of metals are not alike. 
With clean, pure lead, either pig 
or bar, good cast steel can be 
heated to its proper Intensity to 
obtain a good hardening, and 
then be drawn to color in sand 
or blazed in oil. But the lead 
must be kept at a limpid fluid 
heat, hot enough to make its 
covering of charcoal powder 
glow, else the steel will not re- 
ceive sufficient heat to harden. 



UVSICAL WAOON. 

Our illustration represents a musical wagon of novel con- 
struction recently patented by Mr. Hiram J. D. Miner, of 
Dunkirk, N. Y. Mounted in any suitable way upon an ap- 
proved kind of wagon is the case of a musical instrument 
consisting of a pin barrel and comb, the former being pro- 
vided with the usual toothed wheel and worm for turning 
it. But instead of being geared with the train of a driving 
spring, the worm is geared with the axle of the main wheels 
of the wagon by a pinion and wheel, so that, when the wagon 




MINEB'S UUSICAL WAGON. 

is drawn along, the barrel will be revolved and music made 
the same as if the barrel were driven in the ordinary way. 
The driving wheel and pinion can be readily taken off, to 
substitute others of different proportions, for varying the 
time of motion to render the music in quick or slow time 
as may be desired. 



ll'^ood Preserving Works at Las Vegas, N. JH. 

A Las Vegas exchange reports that the Atchison, Topeka 
& Santa Fe Company have executed a contract for the erec- 
tion at Las Vegas of very extensive wood preserving works. 
They are to use the Line-Tonnier chemical process, which is 
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^ntl-Indactlon Telepbone 
Circuit. 



Recent and very satisfactory 
trials have, we understand, been 
made by the National Telephone Company on their trunk 
line between Greenock and Glasgow, of a telephone circuit 
devised by Mr. Smillie. The telephone instruments at each 
end are each connected in circuit with a fiat circular coil of 
wire, without a core, and the earth. These coils are confronted 
by equal and parallel coils of wire, also without cores, and in 
circuit with the main line wire and a loop line, thus form- 
ing a continuous going and coming circuit. The message is 
induced Into the line by these coils, which, not having sofu 
iron cores, exercise little retarding influence oa the currenta, 





FOR LIGHTHOUSE OTS FIRTH OF CLYDE, SCOTLAND. 



'owned and operated by the St. Louis Wood Preserving Com- 
pany. This process was awarded the "gold medal " at the 
National Exposition of Railway Appliances, held at Chicago 
last June, as the best process for preserving wood, cross 
ties, and timber. This company has been using the New 
Mexican pine, but until treated, it is not particularly lasting. 
After being subjected to this chemical process, it is said to 
be very superior timber. This industry, when generally 
adopted throughout New Mexico, will prove one of import- 
ance. 



OIL GAS PLANT FOB AILSA CBAIG LIGHTHOUSE. 

A considerable time ago the Commissioners of Northern 
Lighthouses, on the recommendation of their engineers, 
Messrs. D. and T. Stephenson, decided to proceed with a 
scheme of erecting a new lighthouse on Ailsa Craig, an im- 
mense rock lying in the channel at the entrance to the Firth 
of Clyde; and as there was ample space ou the islet for the 
fitting up of gasworks, they arranged to have the great lan- 
tern lit by gas. To provide against the obscurity of the 
light during the dense fogs which hang over the Firth dur- 
ing the winter season, the Commissioners determined also 
to fit up a large foghorn, to be operated by compressed air, 
the air being compressed by means of a number of gas en- 
gines. The works contemplated being of unusual magni- 
tude, the Commissioners submitted the scheme to the most 
prominent oil gas engineers throughout tlie country, and 
asked for plans and estimates for carrying out the work. 
After a long delay, during wTiich trials of various kinds of 
apparatus have been made, the Commissioners have at 
length definitely adopted the plans furnished by Mr. James 
Keith, gas engineer, of London, Edinburgh, and Arbroath, 
whose apparatus has already been used for similar purposes 
at Langness Point, in the Isle of Man, by the Northern 
Lighthouse Board. At Langness the oil gas plant was laid 
down merely to provide gas for a pair of Otto gas engines 
which operate the foghorn, but at Ailsa Craig the works are 
on a much larger scale, and provide for the supply of gas to 
the great lantern in the lighthouse tower, as well as to no less 
than 8 Otto gas engines of 8 horse power each. The works 
on Ailsa Craig will comprise a commodious gas house, in 
which will be erected three of Keith's patent oil gas pro- 
ducers and washers, with four retorts iii each producer. 
There will thus be in all 12 retoris, capable of producing in 
the aggregate 2,000 cubic feet of gas per hour. Tiie retorts 
are of simple construction, and are so arranged that the ne- 
cessary heat can be raised within two to three hours, and the 
manufacture of gas be thereafter continuously carried on at 
the rate mentioned during the longest fogs. A short dis 
tance from the gashouse will be placed two gas holders, with 
cast iron water tanks, columns, and mountings of an excep- 
tionally substantial character, to withstand the furious gales 
to which the rock is exposed. Each gas holder will contain 
10,000 cubic feet, the two holders thus providing between 
them a store of 30,000 cubic feet 
of rich oil gas. The gas holders 
are connected to the producers 
in the gashouse through 12 of 
Keith's patent oil gas coolers 
placed outside, the gas produced 
from the oil being extremely 
pure; the scrubbing apparatus is 
of the simplest kind, and no 
purifiers are required. Tlie ma- 
terial employed for the genera, 
tion of the gas is a partially re- 
fined shale oil, technically known 
as blue parafflne oil, which has 
the advantage of being inexplo- 
sive, and of being obtainable in 
any quantity at a very cheap 
rate, ranging, according to qual- 
ity, from sixpence to ninepenee 
per gallon. The oil produces a 
rich 50 candle standard gas, 
which is reduced, according to a 
method adopted by Mr. Keith, 
before it is consumed, by admix- 
ture with about half its volume 
of air by means of a meter mixer, 
so that the total quantify of 
stored gas available— of a qual- 
ity equal to good Scotch stand- 
ard coal gas — is 30,000 cubic 
feet. The meter mixer automati- 
cally and accurately measures 
the proper quantity of air, 
which it thoroughly mixes with 
the gas, as the gas passes 
through the meter, and as it 
is being consumed. This re- 
duction of the quality of the 
gas admits of the ordinary form 
of gas burners being used. The 
cost of the gas consumed on the 
rock will not exceed 5s. per 
1,000 cubic feet, and the gas 
itself — though undergoing no 
purification by lime, etc. — will 
be much purer and brighter than 
the best Scotch coal gas. 

The gasworks, says the Me- 
chanical World and Steam User^ 
Journal, will be situated at a 
considerable distance from the new lighthouse and engine 
house, as well as the light keepers' dwelling houses. In the 
engine house, in connection with the fog signaling appara- 
tus, will be placed the gas engines, so that they may be 
ready to start at a moment's notice at any time during the 
day or night, to sound the roaring fog horn, should a fog 
suddenly come on and obscure the light in the lighthouse 
tower overhead. The engines, as we have mentioned, are 
eight in number and are each of 8 horse power, the engines 
selected being of the Otto silent type. In ordinary circura- 
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stances, during a fog, four of the gas engines will be kept 
running at a time, the other four being kept in reserve. The 
capacity of Ibe gasworks is, however, ample to provide gas 
for all the engines and for the lighthouse as well; and when 
four engines are kept running, and the lights in the tower 
are kept burning, the gas stored in the gas holders would be 
sufficient to last thirty hours, even if no more gas were made 
during the interval. In practice, however, the gas holders 
will always be kept full, whether the engines are wanted or 
not, the gas produced in the retorts being led into one gas 
holder, while the other is used to maintain the necessary 
supply to the engines and to the lantern. It is expected that 
the works will be in operation this summer. The use of 
Keith's mineral gasworks at Langness during the past three 
years has proved the feasibility of employing lich 50 candle 
gas to drive gas engines, a point on which the gas engine 
makers expressed considerable doubt at the time Mr. Keith's 
plant was erected at Langness; but Mr. Keith successfully 
overcame all the objections, and the whole work has given 
satisfaction. The advantage gained by employing oil in- 
stead of coal for producing the gas is very gieat in such 
situations as Ailsa Craig, which is only accessible in fine 
weather for landing the necessar}' material. The oil yields 
three times the volume of gas, with at least twice the il- 
luminating power, as compared with good cannel coal, 
taking oil and coal weight for weight — that is to say, only 
one-sixth of the gas producing material is required when 
oil is used instead of coal. It can also be conveniently 
landed in barrels and stored, while the process of making the 
gas is extremely simple, and does not require skilled labor. 
Pig. 1 shows in perspective the arrangement of the gas pro- 
ducer, washer, coolers, and gas holders. Figs. 2 and 3 are 
respectively a transverse section and a longitudinal section 
of the producer furnace, showing the retorts. The retorts 
are fitted over a setting of brickwork, which protects them 
from the direct action of the fire in the furnace below, the 
flame being carried round the brickivork and over the retort 
to heat them equally all round. The oil from which the 
gas is produced is supplied to the retorts through pipes fitted 
in front, and formed with traps to prevent escape, the pipes 
being filled from a cistern. Tbe retorts areslightly inclined 
downward from the front to the center, so that the oil en- 
tering by the supply pipes runs in a thin stream toward the 
middle of the retort, where the heat converts it into gas. 
The gas as it is generated passes to the other end of the re- 
torts and rises through the ascension pipe.";, which are con- 
nected to the washer. The doors of the retorts are only 
provided to give access for cleaning purposes, the charge of 
oil being supplied through the pipes. The furnace is in- 
cased in metal plates, which are so arranged that each or all 
of the retorts can be withdrawn and replaced without taking 
down the brickwork. The gas produced is a fixed gas of 
great purity, and very little scrubbing is required. It is 
simply passed through water in the washer, and then led 
through a series of tubes which form the cooler, and thence 
in^o the holders. Mr. Keith's mineral oil gas apparatus 
has, we understand, been largely used for a number of years 
for supplying gas to country mansions. 

^ < » > »i 

MagnetlBin and Electricity.* 

SY CHAELB8 T. CHAUDLEE, PH.D., PKOFESSOR OP CHBMI8TEY AHD MEDI- 
CAL JUEISPEnDENCB. 

MAGNETISM. 

I will say only a word about magnetism. A magnet is 
either natural or artificial. A natural magnet is a piece of 
magnetic iron ore or magnetic oxide of iron (Pe304), also 
called loadstone, and it occurs in nature. An artificial 
magnet is one produced by artificial means. Artificial mag- 
nets are of two kinds — permanent and temporary. A per- 
manent magnet is a piece of steel that has been magnetized 
by bringing it in contact with another magnet or piece of 
loadstone, or by passing a strong current of electricity 
around it. A temporary magnet is a piece of soft iron 
which has been made temporarily magnetic by being 
brought near to a permanent magnet, or by passing a cur- 
rent of electricity through a coil of wire surrounding it. 
The properties of a magnet are: 1. The power of attracting 
certain metals— iron, nickel, cobalt, and, to a slight degree, 
chromium, and a few others. 3. The property of tending 
to assume a certain position as regards north and south. A 
magnetic bar or needle, if allowed to hang by its center on 
a string, or to float free on a piece of wood in water, will 
assume a position approximating nortli and south, but not 
exactly so. 3. The property of polarity — that is to say, a 
magnet exhibits its peculiar attracting powers chiefly at the 
extremities. There is a center of attracting power near each 
end, but not absolutely at the end, and at this point or cen- 
ter the magnetic power is strongest. These two magnetic 
centers are called the poles of the magnet ; the end which 
points toward the north is called the north pole, and the one 
pointing toward the south, the south pole of the magnet. 
When two magnets are brought near each other, the north 
pole of one will attract the south pole of the other, and 
repel the north pole. So it has been found to be a law with 
magnets that "like poles repel, and unlike poles attract each 
other." 

With regard to the direction the magnetic needle takes 
when allowed to move freely, it does not point directly 
north and south, but it assumes a position pointing a little 
to the east or to the west of north and south, depending 
upon the locality at which the observation is made. This 



*ATeview lecture delivered at the College of Ptiysiciane and. surgeons, 
ffew York. 



is because the magnetic poles in different parts of the earth 
do not correspond exactly with the geographical poles, and 
the difference between them varies with the location at 
which the observation is made. Tliis is why nautical alma- 
nacs are made to tell mariners the amount of variation from 
the true north and south made by the compass-needle in 
different parts of the world. This deviation of the compass- 
needle from the true north and south is called the " declina- 
tion " of the needle. The term " declination " is very liable 
to be confounded with that of "inclination." When a bar 
of steel is hung by a thread at its center, it assumes an 
exactly horizontal position ; but if this bar of steel is now 
magnetized, it will assume a direction pointing north and 
south, but it will no longer hang exactly horizontal except 
at the equator of the earth. 

At all points north of the equator the north pole 
of the bar will dip downward, and the farther north you 
get the greater will be the dip, while at all points south of 
the equator the south pole of the bar will dip downward ; 
and the degree to which the needle dips from the absolutely 
horizontal direction is called Its " inclination." This is be- 
cause the two magneiic poles of the earth do not correspond 
to the two geographical poles, but they appear to lie nearer 
the center of the earth. To overcome this tendency of the 
magnetic needle to dip at a varying angle according to the 
distance north or south of the equator, the needle of the 
mariner's compass is made by uniting two magnetic bars 
laid parallel, with the north pole of one adjacent to the 
south pole of the other, so that they lie with their opposite 
poles end to end. Such a needle is said to be " static." At 
a point on the surface of the earth corresponding with lati- 
tude 70° N. and longitude 96° 43' W. the north magnetic 
pole seems to be located, and at this place the dipping 
needle assumes a vertical direction. Tlie south magnetic 
pole Is apparently located at latitude 75° 5' S. and longitude 
154° E. 

The production of magnetism by induction is a curious 
phenomenon. If a permanent magnet is brought near a 
handful of iron nails it will attract them to it, and as soon 
as a nail becomes attached to the magnet it becomes a mag- 
net itself and attracts another nail, which in turn becomes a 
magnet and attracts another, and so on, the magnetic power 
of each new nail attracted becoming constantly less than 
that of tlie preceding one. It is not even necessary that the 
nail should absolutely touch the magnet in order to assume 
this magnetic power, for it will be transmitted through short 
spaces from one to the other. This power which a body 
acquires by being brought near a magnet is called " mag- 
netic induction." An important fact in this connection is 
that when a coil of iron wire is made to surround a perma- 
nent magnet it becomes magnetic itself by induction, and is 
capable of inducing magnetism in another bar of iron sur- 
rounded by It. This principle is made practical use of in 
the construction of the telephone and magnetic telegraph. 

BLECTEICITT. 

We now come to the subject of electricity. This is a 
peculiar agent, capable of producing certain astonishing 
results. There are different forms of electricity and differ- 
ent ways of generating it. The different forms are statical 
electricity, dynamical electricity, and magnetical electri- 
city, or magnetism. It may be generated by means of 
friction, percussion, heat, chemical action, cleavage, and by 
magnets. The effects of electricity in its different forms 
are manifested as attraction, repulsion, light, heat, violent 
commotions, and chemical decomposition. 

To excite electricity we must always do something, and 
the first way of producing it, discovered in the earlier ages, 
was by rubbing amber, and so the term electricity was 
derived from the Greek word ijXsKTpov, signifying amber. 
It was afterward found that certain other substances when 
rubbed assumed electrical properties, and would attract or 
repel other materials. This electricity produced by rubbing 
or friction is called statical electricity. This is a form of 
electricity that can be held for a considerable length of 
time, and hence it has received the name of stationary or 
statical electricity. This is the only form of electricity that 
we can store up and keep for a time. What is known now 
as the storage battery does not really store up electricity, 
but only energy, which can be transformed into electricity 
at will. So much for statical electricity. 

We have a totally different kind of electricily, called 
dynamical electricity, or electricily in motion. This is a 
form of electricity that circulates only in a conductor or 
along a wire, and it cannot be held. It was first discovered 
by Galvani in experimenting on frogs' legs, and hence it is 
often called galvanic electricity. It Is now ordinarily pro- 
duced by means of galvanic batteries and dynamo machines. 
The third form of electricity we have already referred to 
incidentally as that which is induced by means of magnets, 
and it is therefore called magnetic electricity, or magnet- 
ism. 

According to the generally accepted theory, there are two 
so-called electrical fluids, and these two are commingled in 
equal proportions in all bodies; and hence all the processes 
forgetting electricity must result in pulling these two elec- 
trical fluids apart, and in taking a portion of one away from 
a body. These two fluids are called one positive and the 
other negative electricity. It is found that when two bodies 
are electrified with the same kind of electricity, as both with 
positive, or both with negative, they repel each other; but 
when the two bodies are charged with opposite kinds of 
electricity, as one with positive and the other with negative, 
or when one body is charged with either kind while the ' 



other is left in its normal condition, then the two bodies 
attract each other. Hence we derive the law which states 
that "bodies charged with like forms of electricity repel, 
and those with unlike attract." The gold-leaf and pith-ball 
electroscopes are constructed on this principle. 

When a piece of sealing wax is rubbed it manifests elec- 
trical properties for sometime, but certain other substances, 
like metals, for instance, after being rubbed in the same 
manner, show no electrical properties, and this Is because 
the electricity easily gets away from them. Thus we find 
that while certain substances remain electrified for some 
time others do not, and hence these bodies are named con- 
ductors and non-conductors. But these terms are not 
absolute, but only comparative. The metals, carbon, 
gypsum, and acids are called good conductors, while amber, 
glass, sulphur, and silk are poor conductors. If we want to 
insulate electricity and keep it from running off into sur- 
rounding objects, we surround the object containing it with 
a poor conductor. Thus, the glass insulators on telegraph 
poles prevent the electricity from leaving the wires and run- 
ning off into the ground, and the non-conducting materials 
placed around the wires of the Atlantic cable so protect it 
that a small charge of electricity will carry a message from 
here to Europe. 

Great difficulty is experienced in experimenting with 
statical electricity, because it so easily gets away. All sub- 
stances are conductors to a greater or less degree, including 
the dust in the air and the moisture in the atmosphere. 
Perfect insolation and a warm, dry air are, therefore, favor- 
able conditions for holding statical electricity. The reason 
it was not used earlier for practical purposes was because it 
was so difficult to manage. The electricity which is pro- 
duced on glass by friction is called vitreous or positive, 
while that produced in the same manner on shellac or seal- 
ing wax is called resinous or negative electricity. 

Franklin had a theory that there was but one electrical 
fluid, and that all substances in the natural state had an 
equal amount of it, but a body charged with an excess of 
this fluid was said to be in a positive state, and one in which 
there was a deficiency was said to be in the negative state. 

But this theory has now given place to the two-fluid one, 
which maintains that all bodies are charged with an equal 
amount of the two electrical fluids called positive and nega- 
tive, but when a body is electrified these two fluids are 
separated so that one remains in excess of the other. There 
is always a passage of the electrical fluid in two directions 
along a conductor, but, when the direction of the current 
is spoken of, it is the direction of the positive current that 
is always meant. Statical electricity can also be produced 
by pressure, as when certain crystals are firmly pressed to- 
gether; by cleavage, as when two layers of mica are split 
apart ; and by heat as well as by friction. It may also be 
produced by torsion. It is found that the charge of electri- 
city, if collected in a spherical body, is on the outside, and 
not within the body; and if it Is not a spherical body, the 
electricity collects chiefly at the part most nearly pointed. 
This kind of electricity is transferred in three different 
ways: 1. By conduction from one body to another in con- 
tact with it; 2, by convection, where gas or the air in con- 
tact with an electrical body takes away some of Its electri- 
city; 3, by discharge, where a highly electrified body sud- 
denly loses a portion of its charge. 

ELBCTKICAL MACHINES. 

Machines for producing statical electricity are usually 
based on the friction method. The old-fashioned machine 
consisted of a circular glass plate which was rotated be- 
tween two cushions, and the electricity thus produced was 
taken off and carried to a metallic cylinder, called the prime 
conductor, by means of metal points. Silk and glass as 
insulators prevented the electricity from running off Into 
neighboring objects. More recently machines have been 
constructed on the principle of induction, as illustrated in 
the electrophorus. These are known as the Holtz ma- 
chines. 

The condensation of electricity is illustrated in the Ley- 
den jar. This is a sort of bottle, lined up to a short distance 
from its top, both inside and outside, by tin foil, and in the 
stopper is a brass knob which is connected with the tin foil 
on tbe inside of the jar by a chain. When the knob is 
charged with positive electricity from a machine, it collects 
on the tin foil inside the jar, while a corresponding amount 
of negative electricity collects on the outside of the jar. By 
this means a large amount of electricity may be collected 
and held by the jar until discharged, by making connection 
between the tin foil on the inside and that on the outside of 
the jar. The electricity is held, not on the tin foil, but on 
the surface of the glass. This is proved by means of a jar 
that can be taken to pieces after being charged — although , 
the two pieces of metal which lined the Inside and outside 
are now brought in contact, yet when the whole is put to- 
gether again the charge is found to remain, and it is dis- 
charged by connecting the knob with the metal lining of 
the outside. All that these metal linings accomplish l)ere 
is to make a large conducting surface over the whole of the 
glass upon which the electricity collects. 

The discharge of electricity from such a jar, or a battery 
of several of them connected, produces a variety of results. 
The spark will pass through a thin plate of glass or a card 
and make a hole in them by disruptingthem ; or, in passing 
through points of metal, it heats them to a high temperature 
and vaporizes them, so that we get luminous effects from 
them. Electricity is estimated to travel at the rate of two 
hundred and eighty-eight thousand miles in a second. 
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Franklin first showed that lightning was simply a dis- 
charge of electricity from the clouds to the earth, and it 
occurred to him that, as points condense electricity and draw 
it away and discharge it quietly, lightning rods might be 
made on this principle that would prevent the disruptive 
effects of a discharge of lightning, and so be a protection 
to buildings oq which they were placed. Such lightning 
rods are really a protection when properly made. A per- 
fect one should be large enough to carry the charge of 
electricity, should have no break in it, should terminate at 
the top by numerous points, and connect at the bottom with 
the ground below the water line, and there be surrounded 
by fragments of iron burled in moist earth. It Is well, 
also, to have it connected with the metallic water and gas 
pipes running through the house. 

DYNAMICAL ELECTKICITT. 

Now, a few words in regard to dynamical electricity. 
Galvani discovered, in experimenting on frogs, that when 
two pieces of metal, like copper and zinc, were placed in 
contact with the frog's leg and their ends connected, a 
movement of the leg would take place. This discovery 
gave rise to considerable discussion and experimentation, 
and, as a result, Volta developed the voltaic pile, which at 
first consisted of alternate layers of zinc, wet paper, and 
copper, piled one on top of the other in varying numbers. 
It was found that, wheu the top layer was connected with 
the bottom one by means of wires, a current of electricity 
was set up. It became understood then that the electricity 
was produced by the chemical action of the water in the 
paper on the zinc, and so more active solvent fluids came to 
be used instead of water, and cloth was substituted for the 
paper. It was found that the zinc was the positive element 
here and the copper the negative, and it is usual to find in 
all batteries that the metal acted upon is positive, and the 
one not acted upon is negative. There is now, practically, 
only one metal used for the positive element, and that is 
zinc, for it is the cheapest and the best. 

THB GALVANIC BATTBKT. 

A galvanic battery is simply a combination by which 
we produce this chemical action, and zinc is tlie metal acted 
upon. The principle of the galvaiiic battery Is this: If we 
immerse two pieces of metal, like copper and zinc, in a 
liquid like sulphuric acid contained in a glass vessel, and 
then connect the two metals by pieces of wire, a current of 
electricity is set up, because the liquid is decomposed by 
the zinc, and the HaS04 is split up into SO., and H2, and 
the H2 is set free while the SO4 unites with the zinc and 
forms ZnjSOi. The H set free tends to collect upon the 
surface of the negative element, and in this way the copper 
finally becomes " polarized " by the hydrogen. The posi- 
tive element, the zinc, always drives the positive electricity 
through the fluid toward the negative element, the copper. 
The wires which conduct the currents from one element to 
the other are called electrodes, and the one coming from 
the zln^is the negative electrode, and the one from the cop- 
per is the positive electrode. While zinc is universally used 
for one element, the second element in the battery may be 
composed of different kinds of metals, according to conve- 
nience. 

A difflcuUy in using zinc as the positive element was 
soon found in the fact that little local currents were set up 
between it and the impurities contained in it, and this 
caused an unnecessary waste of the zinc. So it became 
customary to amalgamate the zinc in order to prevent this 
local action of the fluid upon it. The next improvement 
made was to prevent the little bubbles of hydrogen from 
collecting on the surface of the copper, thus keeping li)e 
liquid from coming in contact with it in all parts — that is, 
to prevent the " polarization " of the copper. For this pur- 
pose certain substances came to be used to absorb the hy- 
drogen. The first of these substances was the sulphate of 
copper as used in the Daniell's battery. This consisted of 
a copper vessel containing a porous cylinder in which was 
suspended a rod of zinc. Dilute sulphuric acid was con- 
tained in this cylinder, and in the copper vessel outside of 
the cylinder was placed a solution of the sulphate of cop- 
per. In this battery the hydrogen set free decomposes the 
sulphate of copper, forming with it sulphuric acid, and sets 
free copper which collects on the copper element. 

Grove's battery consists of a glass vessel containing a 
porous cup surrounded on the outside by a coil of amalga- 
mated zinc, and on the inside is suspended a rod of plati- 
num Instead of copper. The vessel outside of the porous 
cup is filled with dilute sulphuric acid, and inside with 
strong nitric acid. The nitric acid absorbs the hydrogen 
set free by the sulphuric acid and zinc. In the bichromate 
battery the bichromate of potash dissolved in sulphuric 
acid is used to absorb the hydrogen, and chromic acid is 
formed. So the three substances in use for absorbing the 
hydrogen in different kinds of batteries are sulphate of 
copper, nitric add, and bichromate of potash. Btjnsen 
suggested the (use of gas carbon to take the place of the 
copper, or the negative element, because of its cheapnes* 
So the Bunsen battery consists of a cylinder of carbon im- 
mersed in a vessel containing nitric acid, and within this 
cylinder is a porous cell containing sulphuric acid, in which 
a rod of zinc is suspended. To avoid using the porous 
cups, the force of gravity has been brought into play in the 
construction of the so-called " gravity battery." This con- 
sists of a glass vessel with plates of copper at its bottom, 
and upon this crystals of sulphate of copper are scattered, 
while over all is poured pure water, in the upper portion of 



■which is suspended a plate of zinc. A very little sulphuric 
acid is added to start the battery, and then its action will 
keep up. Gravity here keeps the two liquids apart — the 
solution of sulphate of copper at the ootfom, and the dilute 
solution of sulphuric acid at the top. This battery produces 
a constant current, and will run for a very long time. The 
Leclanche battery consists of a porous cup containing sal 
{ ammoniac in which is suspended a rod of zinc, and this cup 
is surrounded by the oxide of manganese as a depolarizer, 
immersed in which is the carbon. This battery is used 
when a current of electricity is desired for a very short time 
at once, as in striking burglar alarms, signal bells, etc. In 
I the dipping battery a plate of zinc is suspended between 
: two plates of carbon, and, when in use, these are let down 
i into a solution of bichromate of potash dissolved In an ex- 
cess of sulphuric acid. This fluid is called the electro- 
! poion. The galvanic battery is now being replaced for 
many purposes by dynamo-electric machines. 

THE ELBCTKIC LIGHT. 

If a strong current of electricity is sent along a good 
conductor, it passes very easily; but, if passed along a poor 
conductor, it makes it hot. This is the principle upon 
which is based the incandescent electric light. A current 
sent over a fine thread of carbon heats it to a white heat, 
and thus produces a brilliant light. The same principle 
holds in the arc light, where the air acts as the poor con- 
ductor. Here two pointed sticks of carbon are placed in 
contact until a current is started through them, and then 
they are gradually separated for a short distance, when the 
resistance offered by the air to the passage of the electricity 
from one point to the other heats them to incandescence, 
and small particles of carbon in a state of combustion are 
broken off and carried through the air, thus causing an arc 
of light between the carbon points. The incandescent elec- 
tric light and the arc light form two systems of electric 
lighting. 

A current of electricity passed through certain substances 
will decompose them, and this process is called electrolysis. 
If it is desired to plate any object with a metal, that metal 
should be hung upon the positive pole of a' battery, and the 
object upon the negative pole, and then, when an electrical 
current Is passed through them, the metal on the positive 
pole will be decomposed, and a layer of it will be deposited 
over the surface of the object hanging on the negative pole. 
This process is known as galvanoplasty. 

The most convenient method of measuring a current of 
electricity is by means of a rotating needle, around which 
the current is passed ; and this is called a galvanometer. 

THE ELECTBIC TELEGRAPH. 

The electric telegraph is based upon the production of 
temporary magnets by passing a current of electricity 
through a coil of wire surrounding a bar of soft iron. All 
systems of electro-telegraphing involve a battery, a wire, a 
piece of soft iron surrounded by a coil of wire, a key or 
current breaker, and a sounder or indicator. Morse devised 
an alphabet, the letters of which were made up by various 
combinations of dots and dashes, which were scratched 
upon a strip of paper by the Indicator. But telegraph oper- 
ators soon found that they did not need to see these letters 
on the paper, for the ear quickly became educated to detect 
the letters by sound alone; .so the paper was discarded, and 
now theXjAear, instead of see, the dots and dashes. 

THE TELEPHONE. 

IJtis found that, if by any means you change the strength 
g€the magnetism in a permanent magnet, you will at the 
: same time change the strength of a current of electricity 
passing through a coll of wire surrounding the magnet, and 
it is upon this piinoiple that all the modern telephones are 
constructed. If in front of such a magnet a thin sheet of 
iron is fastened, and if the plate of iron is then approached 
a little nearer to the end of the magnet, the magnetic center 
is brought a little nearer to the extremity of the magnet, 
and hence the magnetic power at this point is increased ; 
at the same time a similar increase is induced in the current 
of electricity passing through the coil of wire surrounding 
the extremity of this magnet; and now, if in the same circuit 
of wire there is a second similarly arranged apparatus, the in- 
creased strength of the current passing through the coil sur- 
rounding the second magnet will induce an increase in its 
magnetic power, and hence the second plate of iron will be 
attracted closer to the end of the magnet. In the same way 
a slight withdrawal of the first plate from the end of the 
first magnet would cause a weakening of the magnetism in 
the second, and cause its iron plate to spring backward 
again. So, in speaking In front ot the first plate, at every 
vibration of the air produced by the voice the plate vibrates 
in harmony, and a precisely identical sort of vibration is 
produced in the plate ot the apparatus at the other end of 
the wire, and these vibrations can be heard as the sound of 
a voice. This is all there is to the Bell telephone, and it is 
the principle on which all telephones are constructed, — * 
y. Y. Medical Journal. 



Canadian Indian ITlpdlclnes. 

The Marquis of Lome, In his lecture at the Society of 
Arts on " Canada and its Products," speaks of some of the 
cures effected by Canadian Indian squaws and medicine 
men. Although many of their medicines are known to 
medical men, and in spite of the hoouspomis, or incantations, 
practiced In their application, he believes that there are 
many herbs which would well repay the examination, and 
possibly lead to the discovery. of valuable remedies. 



CiTll Service for Conductors. 

" Suppose a passenger having a ticket dies on my train, 
would it be proper to lift it?" 

"What— the train?" 

"No; the ticket." 

"A full first-class ticket is required for a corpse," is the 
answer. 

"Yes; but then it travels in the baggage car. The cir- 
cumstances in the case I state are unusual. What must I 
do?" 

" You have no authority to touch anything on the body. 
The coroner Is the proper person to take up the ticket and 
deliver it to the company," explained the instructor, 
clearly. 

Fifteen men sat at desks In a rear wing of the vast build- 
ing of the Pennsylvania Railroad on Fourth Street every day 
last week undergoing the usual inquisition which determines 
their capabilities. The above and many similar dialogues 
occurred during the week's examination, and so far from 
appearing humorous or ridiculous to the preceptors, such in- 
quiries were encour<)ged. 

"Almost anything is liable to happen on a train," ex- 
plaioed one of the tutors to a Times reporter on Saturday. 
" A thorough knowledge of the rights of the company and 
the passenger is essential. In the case you overheard, the 
responsibilities of the company undergo a complete change 
by the sudden death of a passenger from natural causes. 
You can see that a conductor may be called on, in an emer- 
gency, to decide some very important and knotty q.ies- 
tions." 

Beginning this morning, fifteen more applicants, coming 
chiefly from the ranks of brakemen and gatemen, will be ex- 
amined for prospective conductorships. Six applications 
are already filed for next week. The method pursued in the 
week's examination Is varied somewhat from time to time, 
but takes this general shape: The candidate Is first asked to 
write a letter. Then he is tested as to his knowledge of 
mathematics. A statement more or less intricate, and in- 
volving numerous whole and half-fare tickets and rebate 
coupons, is read to him. He is told to render an account. 
The time consumed in making up his statement is noted to 
a fraction of a minute. At other times a statement is re- 
quired of the miles traveled by passengers on a mythical 
train that makes lightning trips to all parts of the main and 
leased lines. The candidate is then lectured for two days, 
generally Tuesday and Wednesday. » All the kinds of tickets 
are described. The rights of passengers and of the cor- 
poration are defined; local, first-class, thousand-mile, com- 
mutation, school, limited excursion, workmen's, and stock- 
shippers' tickets are oaretnlly described. Samples of the 
various tickets are shown the candidates, and some of the 
interpretations put on the language of the ticket by the 
nascent conductors are novel. Interesting, and often start- 
ling. Not much time is wasted over free passes, for the 
company incurs no responsibility for a passenger travel- 
ing on tickets of that kind. About this point, a bud- 
ding conductor asked several days ago: "Suppose a man 
goes to Pittsburg on a return pass and dies there, will his 
pass be good to bring the body back? " The answer was in 
the negative, though circumstances might secure a waiver 
of the company's rights. 

By Thursday the applicant is expected to know every sta- 
tion on the main line, the points at which branch roads de- 
flect, the crossings where connections are to be made, and 
the names of all the leased roads in New Jersey and Penn- 
sylvania. The rest ot the week is devoted to questioning 
and drilling him in the details of his daily work. 

Finally, on Saturday a tabulated statement is made of the 
candidate's grade. The successful men are rated first, sec- 
ond, or third class. All ranking below the latter grade are 
dropped. Men of the first or second classes are appointed 
to main line trains; those of the third class are only placed 
in charge of trains on branch lines. When the applicant 
has been unfortunate in his early education and is naturally 
intelligent, he is urged to try again, and is allowed a year or 
more to prepare for his re-examination. — Philadel/phia 

Times. 

» I « I » 

Hydrogen by Electrolysis. 

Of all possible methods for the production of hydrogen 
that of the decomposition of acidulated water by dynamo- 
electric machines would appear, on the face of it, to be the 
most extravagant. Yet the question has often been put to 
the editor of La Nature ; and in a recent issue the process is 
explained, and its practicability denied once for all. Sup- 
posing a perfect dynamo — that is to say, a machine capable 
of converting all the work of a motor into electrical energy; 
and also a perfect voltameter, having no resistance and using 
all the current in producing electrolysis of the water. Under 
these theoretically perfect conditions, a horse power de- 
veloped by a steam engine will in an hour decompose exactly 
166 grammes of water, and set at liberty 18'5 grammes of 
hydrogen, measuring 296 liters, or 7 '27 cubic feet. Suppos- 
ing that practically the chemical action really utilized by the 
voltameter represents 70 per cent of the total energy, it fol- 
lows that a horse power can only produce 13 grammes, or 
146 liters, of hydrogen per hour. The production of a cubic 
meter of hydrogen per hour would therefore require the total 
energy of about 7 horsepower. Thus the production of 1,000 
cubic feet of pure hydrogen by thismethod would be effected 
by the expenditure of nearly 300 horse power for an hour; 
and the probable cost of the process may be left to the re«d- 
er's imagination. 
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streets on Tops of Houses. 

To convey what I mean, says Dr. B. W. Richardson, let 
us move to the best constructed, as well aa the most beauti- 
ful street of this metropolis, if not of the world — Regent 
Street — in the part called the Quadrant. That is laid out 
for such a design as if it had been prepared for the experi- 
ment. All the houses are of the same height, and the height 
throughout is just right for a city like ours. It is sufiicient 
to be hsmdsome aud commodious without being overwhelm- 
ing, and without excluding the light from the streets. The 
roofs of Regent Street, at this part, are flat in comparison 
with other roofs. They are utilized here and there by pho- 
tograpliers' studios, which, although temporary structures, 
stand firmly and well, in ready communication with the 
houses on which they are placed. The studio, where it ex- 
ists, seems naturally to form and become a part of the house. 
When we glance along the line of roofs, as on a level terrace, 
the idea of reconstruction of all roofs, and of the readapta- 
tion of them, becomes most distinct and suggestive. The 
width of most London houses averages, as near as I can esti- 
mate, about 35 feet from front to rear. Here, then, is good 
space for a terrace for foot passage. Imagine along two 
lines of long streets a terrace of this kind, with handsome 
railing on each side, and perfectly level floor surface of 
wood; and, at intervals, light bridges spanning from one 
terrace to another, and you have an upper-day London which 
might almost relieve all the pressure from 
foot tralHc in the streets below. Each 
house would have its own exit, or door, 
at the upper as well as at the lower parts; 
and, at convenient spaces, each terrace 
would be accessible from the street, as 
the Holborn Viaduct is at the present 
time. 

It suggests, at first, a revolution of ideas 
to conceive such a change. It suggests 
much out of which a humorist can for a 
moment make capital. I know all this 
very well. But there is, in point of fact, 
nothing mijre in it than in the first idea of 
making a tunnel under the streets or under 
a river. When the suggestion is looked at 
bit by bit, without prejudice, it offers 
more of sanitary advantage for the purifi- 
cation of the atmosphere, the protection 
of property, the comfort of the people in 
transit, the lodging of the people, the 
exercise of the young, and the beautifying 
of the whole city, than could be enter- 
tained on a mere general statement of the 
proposition. 

In the first place, for every house in 
connection with an upper terrace, there 
would be the most perfect through and 
through ventilation of air. The staircase 
would no longer be a closed cupola for 
holding and storing all the emanations 
from the basement upward. 

In the second place, the fact of having 
terraces on the upper surface of London 
would lead to immediate arrangements for 
the purification of the air from smoke. So 
soon as the roofage was accessible as a 
terrace, the plan which Mr. (now Sir) 
Spencer Wells projected for the re- 
moval of smoke from every house, by 
laying down horizontal conducting tubes 
with central exits and smoke consuming 
furnaces, would be easily practicable, pre- 
suming always that some smokeless fire 
be not invented, or that coal gas does not 
become the fuel of the people. These 
terraces would then be the healthiest parts 
of London; charged with flowers and 
trailing evergreens; they would be the 
empyrean gardens of the great city. 

The terraces, with their light intercom- 
municating cross bridges in the long tho- 
roughfares, would be more than pleasant 
foot ways and .<=hady lanes for the foot 
travelers or travelers in light, noiseless 
vehicles, like tricycles; they would be most 
useful for other purposes. Along them 
the electric lines would pass and enter the 
houses direct ; and from them the letter carriers w ould most 
easily deliver their letters. 

These terraces, while relieving the traffic in the streets be- 
low, would remove all necessity for the fire engine, and 
would make London practically safe from fire. Prom them 
water would be supplied readily, a trained police for this up- 
per London being ready at every moment to go down and 
extinguish fire in every domicile, carrying hishose with him, 
or plying it from above. 

I think that no one who reflects will fail to see that all 
these changes would be advancements of great value for the 
health of a city like ours. They are, however, notthechief- 
est advantages. If any one will take the trouble to go ob- 
sei'vingly through the busy parts of London, where there are 
long miles of roadway — along Whitechapel and Mile End, 
for example — he will see tbe most jagged, hideous lines of 
roofage. Here a row of houses two stories high; there a 
row of three or four stories; then a single house five or six 
stories; and so on, over and over again, like a set of bad 



teeth. If the plan here suggested were carried out, all this 
would be rectified. A street like Regent Street expanded 
into a straight line would extend from the Marble Arch to 
the City, and from the City to the extreme East End. The 
line of terrace pitched at five stories would necessitate the 
building up to the same level of all the houses in that line, by 
which at least one-fourth more housage would be supplied, 
with arrangements forgiving comfortable and healthy homes, 
beyond what now exist, to a fourth of the present popula- 
tion. The suspension cross bridges would not be without 
their compound service. They would be bearers of electric 
lines along their side ways, and would probably soon be 
utilized as centers from which electric beacons would be 
suspended to light the streets beneath. 

Imagine the metropolis turned into a fairyland by this ad- 
venture of science into the domain of art, and art recipro- 
cating the idea with all her rich resources, and we see in 
our mind's eye what our children, when we are all of us gone, 
may really see, and, perhaps, thank us for proposing for 
their benefit. 

Objections will be made about mechanical and architec- 
tural difficulties. I heard them all made when tbe Holborn 
Viaduct was projected; I saw them all melt way as Colonel 
Haywood's practical mind came into work, and his unthanked 
skill and industry and responsibility and genius carried all 
before him, 
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It will be objected that flat roofed houses are not weather 
tight. In the year 1835 the then Parisian Asphalte Company 
roofed two houses with asphalt in Hinde Street, Manchester 
Square. I lived in one of those houses for twenty-eight 
j'ears, and a better roof I never knew ; but for the London 
smoke, it would have been made into a garden. Men work- 
ing upon it, walking over it, communicated no sound what- 
ever into the rooms immediately below. 

It will be objected that houses will not bear the weight of 
superimposed suspended terraces for foot walks. If they 
will not, they ought. In no direction would the sanitary 
improvement for the purification of a great city be more 
useful, as a side improvement, than in so reconstructing de- 
fective houses as to make them capable of bearing an equal- 
ized weight, which, carried by many, would, as we know 
from the bearing of ice, be comparatively light and practi- 
cable. 

Of the many plans which have been suggested for giving 
space to crowded cities, such as terraces in the streets oppo- 



site to first floor windows, and tunnels subterranean, none 
seem to me to be half so practical, half so likely to secure 
tbe purification of atmosphere, as this, which I have no w for 
the first time, after some years' hesitation, ventured to sketch 
out, not as expecting ever to see such a project realized in 
my own time, but foreseeing as even a necessity and practi- 
cability in the times to come. 

i^ < ■ t «»i 

Restoration of Faded Photographs. 
It is only to immerse the yellowed print in a dilute solu- 
tion of bichloride of mercury until all the yellowness disap- 
pears. It is then well washed in water to remove the mer- 
curial salt. If the print be amounted one, it is by no means 
necessary to unmount it previously to treatment. All that 
is required in this case is to keep it in intimate contact for a 
time with blotting paper charged with the bichloride; in- 
deed, this is the plan originally suggested by Mr. Barnes. 
By the bichloride treatment no lost detail is actually restor- 
ed, as some have imagined. It is simply that the sickly yel- 
low color which, as it were, buried the delicate half-tints, or 
what remains of them, is removed, and thus renders the 
picture bright and clear. Pictures which have been treated 
with the mercury always possess a much warmer tone than 
they did originally, as the purple or black tones give way to 
a reddish brown or reddish purple — more or less bright ac- 
cording, probably, as gold or sulphur had been the princi- 
pal toning agent. Here a question very 
naturally arises with regard to the future 
permanence of pictures which have been 
thus "restored," seeing that negatives 
intensified with mercury or tiansparencies 
toned with it are so prone to change. In 
answer to this we may mention that they 
appear to be permanent — at least that is 
our experience with some that have been 
done for many years. There appears to 
be no further loss of detail, and the whites 
retain their purity. Indeed, since under- 
going the treatment with mercury, no 
alteration is yet perceptible. — Br. Jour, of 

Photo. 

« * » 

DB. LE FLONGEON'S LATEST AND HOST 
lUFOBTANTDISCOVEBIES AUONG THE 
BUINED CITIES OF YUCATAN. 
(Continued from page 240.) 

THE MAYA PEOPLE. 

We have been among the ruins since 
September 30, continuing our studies of 
the grand though now crumbling edifices 
of the ancient and highly civilized Maya 
people. 

With abundant reason the Spanish sol- 
diers and priests were amazed at the 
magnificent white stone houses which 
they saw on their arrival at Yucatan, in the 
fifteenth century. They little thought to 
find such edifices among people whom they 
regarded as savages, but who, in fact,were 
most civil, and so warlike and determined 
that they resisted the invaders for twenty 
years. True it is that at that time the in- 
habitants of the peninsula were a degene- 
rate people, owing to the admixture of 
races which resulted from the invasion of 
nations inferior to the Mayas. Neverthe- 
less, Spanish writers who had every oppor- 
tunity for knowing tell us that tbe Euro- 
peans found the country thickly populated 
by most polite people, who enjoyed and 
appreciated the refinements of life; people 
who had current coin, though not metal- 
lic ; who had just laws and upright judges ; 
Who considered it an unpardonable of- 
fense to lie; who were so honest that no 
document was needed to make a contract 
binding, nor doors to keep intruders from 
their houses, which, according to the his- 
torians, were commodious and tasteful, 
though not luxurious as we consider 
things to-day. Their wise men were 
learned; the Spanish father burned their 
books without knowing what they con- 
tained. In their foolish estimation they 
destroy that written knowledge because 
not believe in their particular divinity! 
hnnian intellect where theology is con- 



had a right to 
tbe authors did 
How narrow is 
cerned! 

The Maya artisans were clever, the laborers industrious. 
As for that virtue which covereih a multitude of aim, in every 
city there was an asylum for the aged, crippled, and infirm, 
policemen being employed to look for them, and conduct 
them to the desired shelter. The strong and healthy worked 
together in community, sharing equally the result of their 
labor. 

Regarding their amusements. Father Cogolludo, who has 
written a most interesting work on Yucatan, tells us that 
they were clever actors, remarkably witty, and very sarcas- 
tic, often telling bard truths to their superiors, and in such 
language that no one could accuse them of having done so — 
at times converging their whole meaning in a single word. 
But it is to the historian Herrera that that we are indebted 
ifor a description of some of their pastimes. They had large 
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gymnasiums, where the people congregated to be amused 
by athletes and agile gymnasts — the aborigines of the pres- 
ent time climb and stand in very dangerous places without 
fear or liesitation. In one game a ball was to be received 
on the hip, and by a peculiar movement made to rebound 
from it without being touched by the hand. He who suc- 
ceeded in thus casting it from him, causing it to pass through 
a certain stone ring, had a right to seize the cloak of any one 
present. On such occasion there was a general scamper 
that gave rise to much fun, but no one cared to forfeit his 
mantle and ransom it afterward. This garment was called 
tilma, and was simply a square cloth tied with ribbons by 
two corners on one shoulder; some were very costly, beau- 
tifully woven like damask. Even yet, the Indians when at 
work secure their shirts by tying the sleeves on one shoul- 
der; and the tilma is still used by certain Maya tribes. 

The gymnasium at Chichen consists of two long walls, 
forty feet high, and thick enough for two large carriages to 
roll on abreast. About the middle of each wall, projecting 
from near the top, was a stone ring; one is yet in place, the 
other fallen, and eight strong men with difficulty raise it 
from the ground. Entwined rattlesnakes are sculptured 
on its sides, with crowns on their heads. One of the \ises 
of these rings was no doubt the game described by Herrera. 

At the north end of the gymnasium there is a structure 
that may very well have been a box from which ths royal 
family witnessed the games. The front 
half of the roof was supported on round 
stone pillars, still in place, with figuies of 
warriors and other designs sculptured on 
them. The back wall and sides of this 
box are covered with bass-reliefs that do 
great credit to the dead and forgotten art- 
ists. They represent human ligures in 
various dresses and attitudes, and land- 
scape. There is one face with Semitic 
features and full beard. There is not the 
least doubt that a bearded race dwelt 
here, for many bearded men are carved in 
stone, and nearly all seem to be in the act 
of worshiping. 

On the south end of the east wall of 
the gymnasium a monument was built to 
the memory of a certain individual, and it 
seems that no time, labor, or expense was 
spared in beautifying it. The most pa- 
tient laborers, cunning artificers, and cle- 
ver artists taxed brain and body at that 
work. This is apparent even yet, though 
for the last thousand years at least it has 
been abandoned, and, what is worse, pur- 
posely damaged, first by invaders, and 
then by foolish iconoclasts. 

The engravings which we present this 
week are enlarged views of the caryatides 
described in the last issue, and enable the 
reader to form a very perfect idea of the 
peculiar headdress and the other details 
of the costume which were not discern- 
ible in the comprehensive views of the 
interior of the chamber of monument of 
Chaacmol shown last week. The rear of 
the caryatid is also very curious. 
1-*-* 



of the maxim which we have so often recommended for 
general adoption: "Be briskly, not languidly, joyous if you 
would be well." This is the converse of the doctrine that 
happiness is an affair of the heart and stomach. A com- 
fortable, as contrasted with an austere, mode of life is the 
most natural, and therefore the healthiest and the best. We 
sometimes wonder why those wlio live by rule, and tremble 
as they live, laboring to eat and drink precisely what is 
" good for them," and nothing else, are so weakly and mis- 
erable. The cause of failure is tliat such peisons are over- 
careful; life is a burden to them. They have no '' go" in 
their mode of existence. One-half of the " dyspeptics" we 
see, and whose sufferings we are asked to relieve, would be 
well if they were only happy. Everything in life and nature 
acts and reacts in a circle. Be happy, and your sympathetic 
ganglia will have the blood coursing through them with the 
bound of health; and this quickening of the pulse, if it be 
produced by " good cheer," whether at the table or on the 
mountain side, will, in its turn, produce happiness. Felicity 
is the outcome of a physical state, and that state is itself en- 
hanced by the sort of cheerfulness which often consists in 
being happy in spite of circumstances. 

■ I ■ I ^ 

A itueer Character. 

The Drugrmn relates the following curious account of 
one Mangin, a celebrated black lead pencil maker who re- 
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treating of felicity as a sanitary 
research, observes: "The center of the 
emotion of felicity is not in the brain. 
The center is in the vital nervous system, 
in the great ganglia of the sympathetic, 
lying not in the cerebro-spinal cavities, 
but in the cavities of the body itself, near 
the stomach and in the heart. We know 
where the glow which indicates felicity 
is felt, and our poets have ever described 
it with perfect truthfulness as in the 
breast. It comes as a fire kindling there. 
No living being ever felt happy in the 
head; everybody who has felt felicity has 
felt it as from within the body. We know, 
again, where the depression of misery is 
located ; our physicians of all time have defined that, and have 
named the disease of misery from its local seat. The man who 
is miserable is a hypochondriac; his affection is seated under 
the lower ribs. No man ever felt misery in the head. Every 
man who has felt misery knows that it springs from the 
body, speaks of it as an exhaustion, a sinking there. He is 
broken-hearted; he is failing at the center of life; he is bent 
down because of the central failure, and his own shoulders, 
too heavy to be borne, feel as if oppressed by an added 
weight or burden, under which he bends as though all the 
cares of the world were upon him to bear him down.'' 

Commenting on this the Lancet says that, in other words, 
felicity is a physical result of a brisk and healthily full cir- 
culation of blood through the vessels supplying the ganglia 
of the great sympathetic system of nerves; and whatever 
quickens and at the same time frees the flow of blood in 
these vessels particularly, engenders the feeling we call 
happiness. This is the fact, and we believe it explains the 
action of many articles of food and medicine and medical 
appliances. It, moreover, explains and confirms the truth 
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cently died in Paris. He drove every day, in an open car- 
riage, attended by a servant, to his stands, either by the 
column of the Place Vendome or on the Place de la Bourse. 
His servant handed him a case, from which he took large 
portraits of himself and medals with descriptions of his 
pencils, which he hung on either side of him. He then re- 
placed his round hat with a magnificent burnished helmet, 
mounted with brilliant plumes. For his overcoat he donned 
a costly velvet tunic with gold fringes. He then drew a 
pair of polished steel gauntlets upon his hands, covered his 
breast with a brilliant cuirass, and placed a richly mounted 
sword at his side. His servant then put on a velvet robe 
and helmet, and struck up a tune on an organ mounted in 
gold. To the crowds gathered around he then exclaimed: 
"I am Mangin, the great charlatan of France. Years ago I 
hired a modest shop in the Rue Rivoli, but could not sell 
pencils enough to pay my rent. Now, attracted by my 
sweeping crest, my waving plumes, my din and glitter, I 
sell millions of pencils." This was true, the writer adds. 
His pencils were the very best. 



Simple lUetbod for Determining the Value of n^heat 
Flour. 

The nutritive value of wheat flour depends upon the 
amount of gluten, sugar, starch, and phosphate of lime that 
it contains. The superiority of this breadstuff over all others 
is due to the large quantity of gluten and phosphate of lime 
that it contains as compared with other kinds of grain. 

The Germano- Austrian Millers' Journal (No. 37) gives the 
following approximate method of estimating the above 
named constituents of wheat flour, which can be easily per- 
formed by any one: 

1. THE GLUTEN. 

One hundred grammes of flour (or 1,000 grains may be 
taken if preferred, and the same relative proportions main- 
tained throughout the analysis) are mixed with water to a 
dough, let lie for an hour, and then kneaded, fresh water be- 
ing added until all the starch is washed out. The residue is 
gluten, and may be laid aside on some thick blotting paper, 
but all the wash water must be kept. 

2. THB STAKCH. 

The various portions of water used in washing out the 
starch are united and set aside in a large vessel where the 
starch can settle. When this has taken place and the super- 
natant liquid is clear, the latter is poured off and the precipi- 
tate placed upon a weighed (tared) filter, which is placed in 
a funnel. All the starch must be washed out of the vessel 
and brought upon the filter. 

3. ALBUMEN, GUM, AND PHOSPHATES. 

The clear liquid that was poured off, as 
well as that which runs through the filter, 
is evaporated to a certain degree (how far 
is not stated, probably to one-fourth of its 
original quantity), then filtered through a 
weighed filter. The residue that remains 
on the lilter is the albumen. The filtrate 
is evaporated still further, until it forms a 
thick sirup, when it is mixed with ten 
times its weight of alcohol, and filtered; 
the residue is washed with alcohol on the 
filter. This residue consists of phosphate 
of lime and gum. The two substances can 
be separated by dissolving in water, filter- 
ing, and evaporating; for the latter Is solu- 
ble in water, while the former is not. 

4. SUGAK. 

By evaporating or distilling oS the alco- 
hol from the solution the sugar is obtained, 
and can be collected on a filter as above. 

5. WEIGHINGS AND CALCULATIONS. 

The substances above separated are 
dried at a moderate heat (312° Fahr.), and 
weighed. The weight of the albumen can 
be added to that of the gluten, since it is a 
kind of gluten, and has nearly the same 
nutritive value. Having taken 100 parts 
of flour, by weight, the weight of each 
constituent in grammes will at once rep- 
resent the percentage. (If 1,000 grains 
were taken, divide the weight in grains by 
10 for the per cent.) In each case the filter 
must be dried at the same temperature 
(about 212° Fahr.), and carefully weighed 
beforehand, for if it is subsequently 
heated to a higher temperature it will lose 
moisture and weight. 

The quantity of gluten will be found to 
vary according as the flour is fresh or old, 
for old gluten retains less water. There 
is also less gluten in flour from hard grain, 
and less in freshly mixed dough than in 
that which has stood for a few hours, and 
also less after long washing with large 
quantities of water, which will make a 
gluten 10 to 20 per cent lighter. 

To avoid gross errors in estimating glu- 
ten, the Pharmaceuiisc?ie Zeitung recom- 
mends making a dough from 50 grammes 
of flour with 30 or 25 grammes of water, 
which is divided in two parts at the end of 
twenty-five minutes. In one half the glu- 
ten is estimated at once, while the other is 
left an hour longer before the gluten is 
separated. As soon as the water runs off 
clear it is pressed firmly with the hand and weighed, then 
washed for five minutes longer, pressed, and weighed again. 
As both weighings are made with each half we have four 
different results, the average of which may be taken as 
approximately correct. 

[The only method of estimating gluten with great accuracy 
consists in determining the percentage of nitrogen in the 
flour by combustion with soda lime or copper oxide. Both 
require skill and experience with costly appliances. Even 
here the albumen is reckoned in with the gluten, but does 
no harm. An extensive series of wheat analyses have been 
made by the Department of Agriculture, estimating gluten 
in this way. — Ed.] 



The British Medical Journal says: "We often hear a 
great deal about the dampness of our climate as a cause of 
disease, of the respiratory organs especially, but the death 
rate and the amount of rain fall do not appear to stand in 
any definite relationship, whereas a spell of cold weather 
produces an immediate and notable effect.'' 
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A msease from Reeds. 

A curious afifectiou Las been occasionally met with iu 
certain parts of Frauce, especially in Provence, among reed 
workers, chiefly those who manipulate the stems of Arundo 
donax. A case at Frontlgnan (Herault) has lately been very 
carefully studied by M. Baltus, of Lille. A man, aged 
forty-seven, and his son, aged seventeen, had been at work 
for several hours loading a cart with reeds, which had been 
cut a year before, and kept in a damp trench. Both were 
seized with painful irritation of the nose, eyes, and throat, 
followed by erythematous swelling in the same parts, which 
extended to the hands, trunk, and genital organs. A number 
of acuminated pustules appeared on the red swollen areas, 
the conjunctiviB were injected, the eyes streaming, and 
there was a slight cough. The next day four other persons 
— three adults and a child — who had come in contact with 
the reeds deposited at the farm, presented the same symp- 
toms, although in slighter degree. 

Moreover, four cats and three dogs which had frequented 
the same reeds presented red painful crusts about the nos- 
trils. In every case the disease ran a mild course, and dis- 
appeared in a few days, under the influence of wet com- 
presses. An examination of the reeds showed that they 
were covered with a mould consisting of the spores and my- 
celium of a fungus — Sporotrichum dermatodes — which had 
developed under the influence of the prolonged exposure to 
moisture. The spores had been shaken off as dust during 
the manipulation of the reeds, and had irritated the exposed 
parts of the skin on which they had lodged. Although usu- 
ally trifling, the malady may sometimes assume a severe 
form, lasting nearly a fortnight, and has been known to 
cause the death of an old man seventy-one years of age. It 
may apparently be prevented by the simple expedient of 
washing the reeds before their manipulation. — Lancet. 



New Slate ITIlnes. 

An important discovery of slate was made a short time 
ago at a spot about one mile from L'Anse, Mich., which re- 
port now says is proving of immense magnitude. The fol- 
lowing is given in a press dispatcli : "A depth of 25 feet 
has been reached, which shows a deposit of excellent bil- 
liard and roofing slate. The vein dips toward the southeast 
to a distance of 300 feet in width as far as the test pits have 
been made, then runs west, crossing tlie Marquette, Hough- 
Ion & Ontonagou Railroad to an indefinite distance. The 
outcvoppings on the sections show the slate to be within 
three feet from the surface. The facilities for shipping are 
excellent. With tlie railroad to the left of it 200 feet, and 
the Keewenaw Bay one mile in front of it, the markets of 
Chicago, Buffalo, and other leading ports can be reached 
with a cost of 50 to 60 cents a square. The discovery is 
looked upon with great interest, and will be one of the lead- 
ing industries of the Upper Peninsula. Stripping and test 
pitting and other work to improve tlie property is under 
progress. The slate is equal to that which has been selected 
for covering the new Board of Trade Building in Chicago." 

^ - 1 - » t -m 

American W^beat ISxports. 

According to'the statistics of the British Board of Trade, 
the United States supplied four years ago 75 per cent of all 
the wheat and flour imports into Great Britain; in 1881 this 
import decreased to 69, in 1882 to 55, and in 1883 to 46 per 
cent; in other words, theimport of 93,000,000.bushels in 1881 
diminislied to 74,000,000 bushels in 1883. The decrease is 
not due to a reduced consumption, for the total import has 
increased from 136,000,000 bushels in 1881 to 160,000,000 
bushels in 1883. 

While we thus see a constant diminution in Great Britain's 
imports from the United States, we find an increase from 
other countries, especially Russia and India. Russian grain 
shipments to England have, for instance, increased from 
8,000,000 bushels in 1881 to 27,000,000 bushels in 1883, and 
the import from India, whicli consisted of 15,000,000 bushels 
in 1881, has risen to 23,000,000 bushels in 1883. 

In addition to this, Australia produced in 1883 not less than 
32,000,000 bushels of wheat, of which a large part was taken 
to England and sold at prices refused by American specula- 
tors. 



BUTTEE PACKAGE. 

The accompanying engraving illustrates an invention, re- 
cently patented by Mr. J. P. Sinclair, of Mottville, N. Y., 
which provides an air tight package for holding small 
quantities of butter. The package is composed of two sim- 
ilar parts made with flanges, so as to form lips which hold the 
rubberpackingin place when the jars are put together. The 
flanges are beveled to form enlarged portions on opposite 
sides — as clearly shown in the perspective view. Fig. 1 — 
thereby permitting the jars to be drawn tightly together up- 
on the packing by the buttons. The flanges are under cut 
in order to furnish a secure hold for the notches in the 
buttons. This construction prevents the buttons slipping 
off or in any way injuring the flanges, and Insures an her- 
metical seal. 

After the jars have been filled with butter they are placed 
together, the packing rings having been put between their 
edges, and the buttons are moved to the thick portions of 
the flanges. Air being excluded from the interior, the but- 
ter will keep fresh and sweet for a great length of time. 
One-half the contents of apackagecanbe removed, moulded 
ready for the table, as shown in Pig. 4, without disturbing 
the other half. Fig. 2 shows the packing ring and clamp- 
ing buttons, and Kg. 3 is a front view of One jar. 



BILLIASSCUETIF. 

A screw, C, which is tapered towardjboth ends — one taper 
being about one-third the length of the other — is screwed 
into the end of the cue in the middle of a cavity having a 
concave bottom, the short taper projecting from the base 
of the cavity. One side I of the butt piece, E, is furnished 
with a neck fitting in the cavity in the cue and into which 
the short taper is screwed, thereby holding the piece secure- 
ly on the end of the cue. The tip, F, is then glued on the 




THOMAS & COSES' BILLIARD CUE TIP, 

front surface of the butt piece. As the bottom of the cavi- 
ty is made concave, the leather, in shrinking, forces itself 
against the screw, binds firmly, and cannot become detached. 
The tip can be adjusted very readily and accurately, and in 
such a manner that it cannot be knocked, off. 

This invention has been patented by Messrs. W. H. 
Thomas and C. B. Core, whose address is P. O. Box 696, 

Peoria, 111. 

-^ — ■ • I > I » 

NEW GAME TABLE. 

The table is rectangular in form, covered with baize, and 
cushioned at the edges like a billiard table. Near the upper 
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BE TOY'S NEW GAME TABLE. 

corners are formed pockets, and near the center of the table 
is a cluster of pockets, each of which is made of hard rub- 
ber, flanged aud set in a circular countersunk recess. Just 
beyond this cluster toward the head of the table are secured 
five uprights arranged in crescent form, These uprights 
support buffers which, when struck by a ball, ring a bell 
placed under the table. This mechanism and the way the 
pockets are formed will be readily understood from the 
ower engraving, which is a sectional view. In the center of 




SINCLAIB'S BTTTTEB FACKA&E. 

the table is pivoted a wheel provided with three pegs placed 
equal distances apart. In the middle of the wheel is a spot 
from which leads a radial index line, and around the wheel, 
upon the baize, are marked six radial lines as shown. The 
lilies, pockets, and buffers are numbered as shown in the 
cut. 



The game, which the inventor, Mr. Frank R. De Foy, of 
Dannemora, N. Y., calls " Apollo,'' is played withonered, 
four white, and four black balls, by two or four persons. The 
red ball is placed on the spot on the wheel. The first player 
shoots a ball, with a cue, at one of the pegs, so as to revolve 
the wheel and start the red ball off. If this ball goes in any 
of the pockets in the cluster, it counts for double the number 
marked upon it; and if the index line of the wheel stops in 
line with one of the marks in the table, it counts the number 
indicated. Subsequent shots are made at the balls on the 
table, and if they strike the red and another ball, it counts 
five. Any of the balls entering the cluster pockets or strik- 
ing the buffers count what they are marked, but if the play- 
er sends his own ball into one of the corner pockets it counts 
twenty-five for his opponent. Unless the player hits his 
partner's ball with his own, he cannot count. If the player 
touches his partner's ball, then touches the red, it counts fif- 
teen. The game is two hundred points. 

« t » I » 

California Dried Fruits. 

Geo. W. Meade & Company, of San Francisco, give the 
following resume of the above California products for the 
year 1883: 

Eaisins, 20 pound boxes 125.000 boxes. 

Sun dried apples 800.000 pounds. 

peaches 600,000 ■' 

" pears 75,000 " 

" apricots 300,000 

'* DectariDep.. 30,000 '* 

'■ fie-6 60,000 " 

Evaporated apples 250,000 •' 

apricots 90,000 " 

French prunes 250.000 " 

Dried grapes 150,000 '■ 

Pitted plums 100,000 " 

Comb honey 125,000 " 

Extracted honey 835,000 " 

Almonds ., 700,000 " 

Walnuts 500,000 " 

^- ' » »■ ■* 

Acidity of Beer. 
It is frequently asserted that the acidification of beer is 
due to the development of acetic acid, and therefore writers 
have frequently called this change acetification; but when 
beer is submitted to careful chemical anal;-sis, it is surprising 
to find how small a quantity of acetic acid is to be found in 
even that which is very sour. The fact is that very little 
acetic acid is formed in beer, the acid which gives the taste 
of sourness being mostly lactic acid. Acetic acid is only 
formed by the oxidation of alcohol, brought about by tlie 
intervention of a peculiar ferment called Mycoderma aceti, 
while lactic acid is formed by the simple molecular change 
of any of the carbohydrates of the sugar type, and does not 
even require the presence of any oxygen. Lactic acid may 
be easily distinguished from acetic acid by its propeily of 
not being volatile. If the total acidity of a sample be first 
determined, and then a portion of tlie same beer be evapo- 
rated to dryness, and the acidity of the residue be determin- 
ed, this will give the amount of lactic acid, and this, de- 
ducted from the total acidity, will give the amount of acetic 

acid. 

. — ♦ » »■■* 

Resolutions of tbe I.es:lslature of tbe State of 
New ITork. 

On the 11th inst. , in the Assenibly of New York, the sub- 
ject of the proposed objectionable changes in the patent 
laws came up for discussion, in the course of which Gen. 
Husted, from Westchester County, made a very able speech 
hi defense of the rights of inventors and in support of pa- 
lent property. The following excellent resolutions were 
passed almost without a dissenting voice: 

RESOLUTIONS OF THE NEW YOKE ASSEMBLT. 

Whereas, The incentive and rewards given to in ven tors by 
the Constitution of the United States and the laws of Con- 
gress passed thereunder have done more, perhaps, than any 
one cause to advance our whole country to the front; rank in 
wealth, resources, and industries among all nations in the 
world; and. Whereas, any material change in those laws 
would, in the opinion of this House, seriously retard our 
material progress as a people. 

Therefore, be it resolved, etc.. That our Senators and Re- 
presentatives in the United States Congress are respectfully 
requested to oppose the passage of any bill which would 
have the effect to discourage inventions, by impairing the 
value of patented property or of imposing any conditions on 
the owners of such property in prosecuting and maintaining 
their rights to the full value of their said property which 
are not equally applicable under the laws of Congress to the 
rights of all property, and the remedies provided to protect 
the same, for all citizens of our entire country. 

Besolved, That this House heartily approves of such 
amendments to existing patent laws as shall provide speedy 
and full punishment for all persons who appropriate the pa- 
tented property of others without authority of law, and 
manufacture and sell the same to innocent purchasers and 
users thereof, to the great annoyance in some cases of the 
user, and to the great injury of the rightful owner of such 
property in all cases. 

fi«so^»«a!, That a copy of these resolutions be forwarded, 
etc., etc. 

It is tobehopedthatthe Legislatures of all the other States 
in the Union will pass similar resolutions without delay. 
A little earnest effort on the part of the friends of progress 
and industry in each State where the Legislature is in ses- 
sion will secure the adoption of suitable resolutions likely to 
have much influence with Senators in Congress. 
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Memorials before Congress. 

Large Dumbers of petitions and memorials are being sent to 
Congress, praying that no changes adverse to inventors may 
be made in the patent laws. Here is a specimen of one 
day's delivery by Senator Hawley: 

Mr. Hawley presented the following memorials, remon- 
strating against the repeal or hostile modification of the 
present patent laws, which were referred to the Committee 
on Patents: 

A memorial of Simpson, Hall, Miller & Co., and 7 others, 
manufacturers and inventors, of Wallingford Conn. ; 

A memorial of Isaac Cole and 4 others, of New York 
city; 

A memorial of Professor Alexander C. Twining, C.E., of 
New Haven, Conn. ; 

A memorial of R. Wallace & Sons' Manufacturing Com- 
pany, of Wallingford, Conn.; 

A memorial of the Whiting Manufacturing Company, of 
New York; 

A memorial of J. H. BuUard and 18 other manufacturers 
and inventors of Springfield, Mass. ; 

A memorial of D. W. Wesson and 15 other manufacturers 
and inventors of Springfield, Mass.; and 

A memorial of the Billings & Spencer Company and 9 
other manufacturers and inventors of Hartford, Conn. 



Resolutions of the Nctf ITork Board of Trade and 
Transportation. 

At the regular monthly meeting of the New York Board 
of Trade and Transportation, held in this city April 9, 1884, 
the President, Mr. Ambrose Snow, in the chair, Mr. A. B. 
Miller, of the Executive Committee, addressed the board 
touching the several bills before Congress which propose 
changes hostile to the patent laws of the country. In con- 
clusion, Mr. Miller offered the following preamble and reso- 
lutions: 

Whereas, The rapid development, growth, and wonderful 
prosperity of the United States is largely attributable to the in- 
ventive genius and skill of our people, which — under the stim- 
ulus of the protection afforded by existing patentlaws — have, 
by the creation of labor-saving machinery, rendered it possible 
to not only compete successfully with the cheaper manual 
labor of Europe in almost every branch of agriculture, manu- 
factures, mining, transportation, etc., but also to bring 
under profitable cultivation thousands of square miles of 
territory which would otherwise have remained a wilderness; 
and 

Whereas, Bills have been introduced in Congress for the 
purpose of limiting the existence of a patent to five instead 
of seventeen years, as now, and in other ways to destroy or 
injure the value of patents; and 

Whereas, It is well known that but a small number of the 
many patents that are issued ever become valuable to the 
inventor or owner, and that in tiiose cases where successful 
it has rarely happened that any suitable pecuniary reward 
has been received until after the expiration of five years, as 
at least that time is generally consumed in perfecting the 
manufacture of tlie patented article and bringing it into 
public use; therefore 

Resolved, That this board views the proposed legislation in 
regard to patents with the gravest apprehension, as being 
designed to not only do a serious and irreparable injury to 
all owners of existing patents, but by withholding the hope 
of just reward as the result of a successful and useful 
achievement in invention, the genius of our people will be 
throttled, the rapid progress and prosperity of our country 
will be checked, and agricultural, commercial, and all other 
industrial interests of our nation will suffer. 

Resolved, That while thisi board is not opposed to the rea- 
sonable protection of those who without knowledge have 
purchased and used a patented article and discontinued the 
use thereof after notice, it is clearly of the opinion that the 
manufactureand sale of patented articles with the knowledge 
that the same are patented, unless with the consent of the 
patentee or his assigns, should be made a penal offense, pun- 
ishable with eitber fines or imprisonment, or both, at the 
option of the court. 

Resolved, That it is the judgment of this board that no 
action should be taken by Congress that in its operation 
would reduce the term for which patents are now given, or 
in any way render them less secure or valuable. 

The preamble and resolutions were unanimously adopted, 
and the secretary directed to forward a copy of same to 
President Arthur and to each member of the United States 
Senate and House of Representatives. 



Resolutions of tbe Davenport, loira, Academy ot 
Sciences. 

At a meeting of the Academy of Sciences, of Davenport, 
Iowa, on the 4th of April, the pending patent legislation 
was discussed, and the following resolutions adopted, which 
we take from the Daily Gazette: 

Whereas, All experience has shown that one of the very 
important elements in the progress of a nation and the de- 
velopment of its resources is the wise and liberal encourage- 
ment of mechanical invention and practical scientific dis- 
covery, promoting improvements in manufacturing process- 
es, in means of transportation with greater public safety, and 
in the establishment of new and important industries; and. 

Whereas, Now, while other nations, recognizing the wis- 
dom, justice, and expediency of liberal legislation to protect 
and encourage invention and research, are fast adopting the 
course which has so long been in successful operation in the 



United States, and at a time, too, when increased effort is 
necessary to keep pace with the progress of the age, numer- 
ous bills have been presented in Congress — several of which 
have already passed the House of Representatives — calcu- 
lated to impair the rights of inventors in the products of 
their own industry and research, and to discourage all effort 
in that direction; therefore, 

Resolved, That we respectfully and earnestly request our 
honorable Representatives and Senators ia Congress to use 
their best endeavors to prevent the repeal of the existing 
guarantees or the enactment of any laws obstructing the in- 
ventor's control of his inventions or the defense of his rights 
therein, and destroying the value of that which is legitimate- 
ly his own property, or for shortening the period of the 
existence of a patent, taking away his prospect of pecuniary 
compensation for work in the highest degree beneficial to 
the community, and contributing largely to the prosperity 
of the nation, and discouraging the exercise of talent and 
means in that direction. 

Resolved, That these resolutions be published in the daily 
papers, and copies forwarded to the Congressional Senators 
from Iowa and Representative from this district. 

' — i< ( « > » 

The American Patent Protective Association. 

This association is the outgrowth of the convention of in- 
ventors that assembled in this city in October, 1883. A very 
excellent constitution has been adopted, the principal 
ofiicers are gentlemen of ability, and the corporation is now 
doing some excellent work in opposing the progress of the 
hostile patent legislation before Congress. The president of 
the association is Mr. E. M. Marble, of Washington, D, C., 
late Commissioner of Patents, J. A. Price, of Scranton, Pa., 
first vice-president, A. S. Cushman, 83 Cedar Street, New 
York, corresponding secretary. The association has issued 
the following statement concerning the obnoxious patent 
bills: 

"The founders of our Government conferred upon Con- 
gress as a power to be exercised, that of promoting pro- 
gress of science and the useful arts, incorporating it into 
the national Constitution, and indicating the manner of its 
exercise in such clear and explicit terms as to fix its scope 
and limitation. That manner is '•hy securing for limited 
times to authors and inventors the exclusive right to their re- 
spective writings and discoveries.^ 

"Annually attempts are made to nullify these plain, concise 
guarantees of the Constitution, and to render the right inse- 
cure, and redress difficult and illusory. In the .45t,h Con- 
gress a bill which was introduced in each branch, prepared 
by skilled attorneys in the interests of 81 Western railroad 
corporations, to evade a liability of some millions of dollars, 
would have impaired the value of every patent in the land. 
Fortunately, the fixed hour of a closing session prevented 
concurrent action, and tlie danger was postponed. 

"But it is believed that at no former session have so many 
varied attempts in the interests of infringers been attempted, 
including; Bill H. R. 311, introduced by Mr. Calkins, ot Indi- 
ana; bill H. R. 419, by Mr. I^amb, also of Indiana; bill H. R. 
1,956, by Mr. Wood, likewise of Indiana; bill H. R. 1,081, by 
Mr. Ray, of N. Y., the main features of which were incorpor- 
ated in Bill H. R. 3,934, reported by the House Committee on 
Patents, without (so far as we know) prior notice or hear- 
ing having been afforded to inventors or those representing 
the important investments of capital in patents. This bill 
was not only reported as a substitute for the preceding bills, 
but also for bill H. R. 1,134 and bill H. R. 1,350, and has 
actually passed the House of Representatives, by a vote of 
114 ayes to only 6 noes, without debate. Another similar bill, 
H. R. 3,925, had passed only the day previous under a sus- 
pension of the rules. This indicates speed on the part of 
those pushing the measure, and indifference on the part of 
the main body of the House. Still another bill, H. B: 
3,617, introduced by Mr. Anderson, of Kansas, seeks to limit 
the term of a patent to five years, and thus not only injures 
the American inventor in his own land, but prevents his 
enjoying the fruits of his inventive genius for any longer 
term in a foreign land. Other bills have been introduced, 
making a total of twenty bills to modify the patent laws in 
the early days of a new Congress. 

" The manifest purpose of these bills, considered together, 
is to gradually undermine our patent system; to render pat- 
ents valueless; to obstruct patentees in obtaining redress, by 
closing to them our national courts, and turning them over 
to local courts; to overturn the valuable settled line of de- 
cisions which have been pronounced by the soundest judges, 
and in their steiid create uncertainty and diversity; to ren- 
der poverty an insuperable barrier to obtaining any redress; 
to convert a victory into a paralyzing discomfiture by mak- 
ing the burden of costs of action fall upon the one who is 
wronged, and not upon the wrong doer; to render every 
patent a contest, and every contested patent valueless; and 
generally to grant immunity to infringers, and to discour- 
age, vex, and impede those wiio venture to assert their rights 
before the tribunals. By the provisions of one bill, the in- 
ventor may be compelled to have a license against his will, 
and that too without his consent as to the amount of roy- 
alty to be paid for the license. By another provision, 
though the right to sue is not taken away, yet in the case in- 
dicated in the bill no damages or profits can be recovered 
by a judgment. Individuals and corporations other than 
manufacturing («. ^., railroad) can purchase in open market, 
and use with impunity, till actual notice, all kinds of pat- 
ented articles without paying anything to the one whose 
brain has provided the convenience; and after notice (unless 



the patentee recovers over twenty dollars) he is saddled with 
his own costs, and pays his adversary's attorney fifty dol- 
lars. 

''Such legislation multiplies infringers, and enables them 
to set at defiance society's benefactor. It crushes the invent- 
or if he has but little capital. It terrorizes him with hazard- 
ous litigation if he has capital, and unless in tbe case of ma- 
chinery for manufacturing purposes, depreciates the value 
of his invention, so that a patent under the broad seal of his 
government is but a certificate of his folly in paying the 
official fees. 

"Further inaction is perilous to the capitalist as it is to 
the inventor. There is need of a united, intelligent effort on 
the part of those who desire a continuance of the benign and 
wise policy of our fathers, which has placed our industrial 
prosperity in unrivaled prominence." 

^ ) « ) » . 

Thomas E. Daniels. 

The inventor of the widely known Daniels planer died at 
Fitchburg, Mass., on the 11th inst., at the advanced age of 
eighty-three years. 

Mr. Daniels was born in Fitchburg at the commencement 
of the present century, and spent a large portion of his life 
in his native town. He was fond of mfchanics and inven- 
tions, and was the recipient of sixty-two patents. 

The invention with which his name was most extensively 
associated was the Daniels wood planer, patented in 1836, 
and which is still in extensive use. The novel feature of the 
invention, as most of our readers know, was having the 
cutters revolve at right angles with a perpendicular propel- 
ling shaft, while the lumber was carried under the cutters 
and the surface planed ; and for certain purposes, such as 
planing timber, and producing a true plane surface on lum- 
ber, it has never, we believe, been superseded, and the intro- 
duction'of the Daniels planer has extended to all parts of the 
world. 

Mr. Daniels was much respected by his townspeople, and 
his loss will be felt by a large circle of relatives and friends. 



Trials TFlth the Nctf Dynamite Gun. 

The first of the regular series of experiments with the new 
pneumatic dynamite gun, of which we published an en- 
graving and description in the Scientific American of 
April 5, took place a few days since at Fort Hamilton, 
under the direction of Col. John Hamilton and Lieut. E. L. 
Zalinski. 

The target at which the shots were fired was situated at a 
distance of 2,100 yards, on the shore at Fort Wadsworth, 
the gun being placed on the glacis of Fort Hamilton. The 
first shot fired was one weighing 17 pounds, capable of car- 
rying from 10 to 13 pounds of dynamite. It was loaded with 
the same weight of sand and lead, instead of dynamite. The 
pressure used was 485 pounds. The shot went 60 yards to the 
left and slightly above the target, exactly as Lieut. Zalinski 
had foretold it would do, owing to the wind. The second 
shot, with a pressure of 480 pounds, went 10 yards to the 
left of the target and 15 yards above it, burying itself conii- 
pletely in the hill. The third and last shot, which was sent 
in a blinding rainstorm, was a line shot, which went 25 
yards short of the target and struck the water. 

" I am well satisfied with the experiments," said Lieut. 
Zalinski. " While these dynamite guns can never supersede 
the ordinary powder guns, they will be a very vaUialile 
auxiliary, as they can be used equally advantageously on 
land or sea. Tbe pressure used to-day — 480 and 485 pounds 
— we shall increase to 3,000 pounds as soon as another en- 
gine is supplied. You know that the numerous attempts to 
throw dynamite with ordinary powder guns have nearly 
always met with disastrous results." 

^ < ■ ) > 

Wire Tests. 

At a recent meeting of the Philosophical Society of Glas- 
gow, Professor Jamieson said he had obtained some speci- 
mens of nearly pure aluminum wire from the Aluminum 
Crown Metal Company, the same being prepared by 
Webster's process. On analysis, the wire gave 98'39 per 
cent of aluminum, 134 per cent of iron, and 37 per cent 
of silicon, the specific gravity being 2'786. As the wire was 
only in short lengths, he had been compelled to determine 
the electrical resistance of the metal by the "fall of poten- 
tial " method with chemically pure copper wire as well as" 
with a standard B. A., unit; and he had found that the' 
aluminum had 196 times the resistance of the copper wire 
of the same gauge and length, and but little more than half 
the resistance of pure copper for the same length and 
weight. The conclusion arrived at, therefore, was that 
aluminum had by far the least resistance of any known 
mstal for its weight. 

In the course of his investigations he had elicited a very 
curious fact, namely, that the introduction of a very small 
percentage of aluminum into copper not only raised its 
tensile strength immensely (the specimens shown having a 
breaking stress of about 45 tons per square inch), but also 
enormously increased its resistance. So far as his tests had 
gone, the specimens shown had a resistance of 35 times l*at 
of pure copper. He pointed out the probable uses of such 
wire, as, for example, in the construction of high resistance 
coils. Other qualities might be found well adapted for 
telephone wires, and the purer kinds of aluminum, owing 
to the great lightness of the metal, could be used for mili- 
tary purposes, in which lightness of baggage was an im- 
portant desideratum. 
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ENGINEEBING INVENTIONS. 

A car truck has been patented by Mr. John 
R. Fish, of Grand Rapids, Micb. The equalizing bars 
are so arranged that the frames connecting the journal 
boxes are entirely relieved cf ail the weight of the car 
and load, the bars extending entirely over and resting 
on the springs of the axle bearings. 

An improved means of packiag, lubricat- 
ing, and cooling the pistons of air compressors has 
been patented by Mr. Charles F. Ruff, of Fbcenixville, 
Pa. The piston has annular grooves to receive water, 
and works in a cylinder with a larger annular groove in 
whicli water circulates, the water in the several grooves 
making a close joint, and packing, cooling, and lubri- 
cating the piston, 

A reversing and cut-off gear for engines 
has been patented by Mr. Andrew F. Johnson, of Still- 
water, Minn. Tbis invention covers a special construc- 
tion and arrangement of parts, so that a direct action is 
established between the load and theengine valve with- 
out the intervention of a centrifugal governor operated 
by the velocity and requiring a certain period of time 
for its operation. 

A feed water heater has been patented by 
Messrs. Patrick McGivern and William E. Frye, of 
Crestline, O. A detachably supported water table is 
located in the fire box with feed water and delivery 
pipe connections, the heater being supported by the 
pipe connections and the side sheets of the furnace, and 
tbe pipe connections having outside joints back of the 
fire box, where they can be connected or disconnected 
at will. 



MECHANICAL INVENTIONS. 

A waterproof journal bearing has been pa- 
tented by Mr. Nicholas w. Godfrey, of Northport, N. 
Y. The invention covers a novel construction of sock- 
et bearing, with lining, flexible packing, and washer, 
to protect the journals of shafting in excavators and 
other machinery which requires to be immersed in 
water, from contact with water or sand. 

A flier for spinning machines has been pa- 
tented by Mr. Leedham Binns, of Paterson, N. J. The 
object is to overcome the present difficulty of the eye 
of the flier becoming notched by the wearing of the 
thread, and this invention provides means for causing 
the thread to have a lateral traverse along the leg or 
arm of the flier, so there will not be a single contact 
point as at present. 

A saw mill set works, or improved head 
block for saw mills, has been patented by Mr. Robert 
R. Parsons, of Jackson, Miss. The setting shaft is 
geared with a rack on the under side of the head block, 
the shaft having its bearings in the block, and there be- 
ing a spring applifed thereto and to the head block, 
with various special combinations und arrangements of 
parts. 

An improved wrench has been patented by 
Mr. Dwight M. De Silva, of Coming, N. Y. The jaws 
are pivoted to a head block, whereon a handle is also 
pivoted between arms of the jaws, extending back of 
the pivots, on which cams of the kead of the handle act 
so as to cause the jaws to bite, and to hold with great 
power, when the handle is turned, on a nut, pipe, or 
other object, 

A thread separator for ring spinning frames 
has been patented byMr. GilmanJaquith, of Maysville, 
Ky. This invention consists in a continuous construc- 
tion of separator througliout the whole length of ihe 
ring rail, of specially advantageous form, its small col- 
umns or supports being arranged back of the center of 
the ring rail, leaving the front or working side open or 
clear, so the travelers on the rings are easily reached by 
the fingers of the operator. 



AGRICULTURAL INVENTIONS. 

A thrashing machine has been patented by 
Mr. John A. Beam, of Baden, Ontario, Canada. In 
combination wiih specially devised crank shafts and 
rakes 'are perforated plates, the rakes having greater 
throw than the plates, so the machine operates with 
small power, has increased capacity, and is capable of 
excellent work, 

A hay stacker has been patented by Mr. 
James B, Matlock, of Huntsville, Mo. The liay is col- 
lected with a raUe in the ordinary manner, and the load- 
ed rake is drawn to and upon the bars of a frame, where 
it may be connected with sliding catches, and elevated 
by drawing upon ropes, and then automatically releas- 
ed upon the stack. 

A potato digger has been patented by Mr. 
Willis Dodge, of Presque Isle, Me. In combination 
with a draught beam and scoop is a shaker or screen 
plvotally suspended, and a specially shaped ciank shaft 
having a lower forward extension engaging a grooved 
cam disk, the scoop passing the potatoes backward over 
the screen, which is agitated to separate Ihem from the 
earth, 

• i^*^ >»i 

MISCELLANEOUS INVENTIONS. 

A cover for water closet seats has been pa- 
tented by Mr. Dale O. Cowen, of Batavia, O. This in- 
vention provides for seat sheets to fit the apertures in 
water closet seats, and cover or protect the person from 
contact with any part thereof. 

A spring wagon has been patented by Mr. 
Thomas P. Yates, of Factoryville, N. Y, This is a 
novel construction for combining the spring and axle 
in one device, and so calculated to simplify the con- 
srrnction and improve the operation of spring wagons. 

A bag holder has been patented by Mr. 
Percy Cole, of Pipestone, Minn. This invention is an 
improvement on a former patent issued to the same 
patentee, and covers an improved means of holding a 
bag in connection with a hopper while the bag is being 
fiHed. 

An improvement in supporting belts for ab- 
sorptive pads, or a catamenial sack, has been patented 
by Nannette Amia, of Brooklyn, N. Y. The supporting 



belt is made of webbing, to which is buckled elastic 
webbing and elastic hangers, which have loose sliding 
rings to receive the strings of an absorptive pad. 

A pipe stem has been patented by Mr. Jur- 
gen P. Lange, of Butler, N. J, The stem has a spi- 
rally grooved core with longitudinal passages and trans- 
verse passages, a reservoir for nicotine rising with the 
smoke, and an aperture which provides for its separa- 
tion,'^so as to.keep dampness from the bowl. 

An improved window and door lock or but- 
ton has been patented by Mr. Evander B. Newcomb, of 
Corydon,Iowa. It is simple in construction and no 
spring is needed, but by it the eashes may be locked 
when fully closed, or the lower sash supported when 
raisedjto its fullest height or only partially raised. 

A washing compound has been patented by 
Annie E. Bhoads, of Baraboo, Wis. It consists of sal 
soda, saltpeter, and gum camphor, combined in certain 
proportions, and used in slightly different ways for the 
varied work of cleaning dirt from clothes, and spots 
from floors, ceilings, woodwork, carpet, etc, 

A Street cleaning machine has been patent- 
ed by Mr. Beekman Van Gaasbeek, of Mount Vernon, 
N". Y. A truck carries a water tank, a compressed air 
chamber, and a water and air distributer, pipes from 
whicli may be ao set as to sweep the dirt lo the curb- 
stone or point desired, there being also means for 
keeping the water and air hot for melting snowandjice. 

A measuring device for surveying and other 
purposes has been patented by Mr. Alfred Atkins, of 
Wanganui, ISIew Zealand. There is a wire in a series of 
sections, swivels uniting the sections, tallies, and a 
chain for connecting the swivel on the inner end witha 
reel, all furnishing an improved means of measuring in 
an uneven country. 

A sugar dumping wagon has been patented 
by Messrs. James D. Ed wards and Leon F. Haubtman, 
of "New Orleans, La. The invention consists in a wagon 
box provided at one end with a means for hinging it, 
and at the opposite end with means for receiving a rope 
to lift the latter end of the box and thus dump its con- 
tents. 

A refrigerator for cooling contents of bot- 
tles, cans, etc., has been patented by Mr. Bernhard 
Moebius, of Chihuahua, Mexico. The invention consists 
in a fibrous bag or covering to be passed over a bottle 
or other vessel, part of the covering extending into a 
liquid which is absorbed by the fibers and is evaporat- 
ed, thereby cooling the contents of the vessel, 

A creaming can has been patented by Mr. 
John A. Kendall, of Hamilton, Mo, The can has at 
its lower part a closed annular warm water or air 
chamber, in combination with a surrounding cold water 
vessel, to keep the lower portion of the milk warmer 
than that at the top for a period, during which the 
cream will rise rapidly. 

A drum and cymbal clamp has been pa- 
tented by Mr. Perry W. Fa.\T, of DeKalb, Tnd. The 
clamp device has a seat and stud screw for attaching 
the cymbal, and a bottom and fiange for seating sub- 
stantially on the hoop of the drum, forming a simple and 
quickly adjustable device to make a substantial con- 
nection of the cymbal to the drum, 

A gate opening and closing apparatus has 
been patented by Mr. Amon W. Chilcott, of Mattoon, 
III, This invention covers a special construction and 
combination of parts in mechanism for operating slid- 
ing gates, and is an improvement on a former patent 
issued to the same patentee, whereby the operation is 
made more easy and convenient, 

A bosom board has been patented by Mr, 
Samuel Maxim, of Wayne, Me. The invention covers a 
special construction and arrangement of the clamping 
device for holding shirt bosoms while being ironed, in 
that class of ironing boards which have a projection to 
go through the ne 3k and a clamping part to hold the 
bottom of the shirt. 

An improvement in tombstones has been 
patented by Mr. Solomon R. Miller, of Mount Union, 
Pa. The invention covers a casing for receiving a pic- 
ture, and adapted to be secured on a tombstone, the 
casing having a rubber lining which holds the glass 
covering the picture air and water tight, and there being 
a,washer or packer between the cover and the casing. 

An air cooling refrigerator has been patent- 
ed by Mr. David Sanderson, of Ottawa, lU, The ice 
rack has a curved plate or defiector at ihe under side of 
its central upper portion, in combination with ahopper- 
shaped ice bed with a central oblong air passage in iis 
lower convergent portion, so air will be caused to circu- 
late well around the ice, and thus cool the air in a room. 

A trimmer for sewing machines has been 
patented by Mr. Daniel Mans, of Utica, N. Y. It is 
rotary, with a periphery which is an eccentric curve, or 
a curve of constantly varying radius, and with saw teeth 
serrations in the curved cutting edge, so the trimmer is 
made to cut positively, without causing the wedging 
action which antagonizes the feed. 

An improved hame clip has been patented 
by Mr. Edward D, Cole, of Macon, III. It is so made 
that by removing a screw the clip may be detached 
from the hame, and also from the hame tug, so that 
either may be changed in the harness if desired without 
destroying the hame clip, and the clip is cheap, practi- 
cal, and durable. 

An improved horse power has been patented 
by Mr. August Zastrow, of La Harpe, El. The inven- 
tion covers special constructions of belt casing with 
guide pulleys or idlers journaled to guide the heltclear 
of frictional contact with the ground, and permit the 
belt casing to be depressed where the animals pass over 
it in working the sweep. 

A machine for leveling boot and shoe soles 
has been patented by Mr. SethD. Tripp, of Lynn. Mass, 
The machine is made with a shaft connected with the 
drive shaft by beveled gear wheels, and with a righfrand 
a left worm gearing into worm segments carrying the 
last and pressor foot, so the last and presser foot are 
made to move in unison. 

An earth scraper has been patented by 
Messrs. Jolin F. O'Connor and Sterling M. Williams, of 
Davenport, Iowa. This invention covers a special con- 



struction and arrangement of parts for effectively ope- 
rating a scraper, and for readily causing it to dump it- 
self by the preponderance of weight in a certain por- 
tion thereof, or for carrying the load if desired. 

An elevator bucket has been patented by 
Mr. Joseph A. Holmes, of Greenland, N. H. This is 
an improvement on an invention formerly patented by 
the same inventor, and provides that the bucket shall 
be attached to Ihe endless band at or near the center of 
its length, so that when the buckets are large or heavily 
laden they will not pull away from the band. 

A time lock has been patented by Mr, Moses 
C, Hawkins, of Edinborough, Pa. The invention con- 
sists mainly in what is called an " accident lever " with 
two pawls, one engaging a ratchet on the going barrel 
and the other a stationary ratchet the lever having an 
inclined surface for engaging the time catch when the 
accident lever is thrown forward by the recoil of the 
going barrel on the breaking of a spring. 

A driving mechanism for sewing and other 
machines has been patented by Mr. Samuel Maxim, of 
Wayne, Me. There is a driving ring with a face groove, 
ill which the heads of studs held in pivoted plates fitted 
in recesses of pivoted drive links bite alternately at 
opposite sides of the drive ring groove on reverse 
movements of the treadle, to impart continuous rotary 
motion. 

A cheese press or mould has been patented 
by Mr. Lewis A, Rites, of Chester, N. Y. The invention 
covers two correspondingly recessed compressing roll- 
ers arranged diagonally to each oiher in the frame, to 
facilita,te the feeding of the curd and the dropping out 
of the compressed rolls, there being also a hopper of 
special form in connection with the recessed compress- 
ing rollers. 

An improved bell has been patented by 
Mr. Marcus M. Bowers, of Baltimore, Md. The flare of 
the bell is made with' a series of interrupted straight 
lines, there is a concave form for the head, and a ham- 
mer swell within the inside of the shell, whereby the 
strength of tone is increased and the bell is less liable 
to break from shrinkage, tension, or strain of the metal 
in casting. 

An apparatus for painting bobbins has been 
patented by Mr. Luther C. Baldwin, of Manchester, N. 
H. This invention is in part the same as that covered 
by a former patent of the same inventor, where the bob- 
bins have a prolonged travel on an endless moving 
belt, and there is a novel arrangement of belts whereby 
the bobbins are carried in a small space, so they are 
guided, steadied, and rotated while being painted. 

A safety catch for elevators has been pa- 
tented by Messrs. August J. Becker and Joseph B. 
Young, of Mount Carmel, Pa. Combined with an ele- 
vator car is a frame held on the same and supported by 
springs; the suspension rod of the cage is connected by 
chains with the frame, so that when the hoisting cable 
breaks, cams or eccentric disks will be pressed against 
the guide posts and lock the cage or car in place. 

An ash sifter has been patented b3'" Mr. 
Henry C. Pigueron, of Spring Lake, N. J. On oppo- 
site sides of the sieve are lugs with apertures through 
which a square rod is passed, the rods not turning in 
the lugs, so the sieve cannot tilt; the coals and cinders 
cannot pack between the rod and the screen, and the 
sieve can be emptied more readily than those in which 
the rod is passed through the sides. 

A stencil plate has been patented by Mr. 
Eomeo E. Ghezzi, of New York city. The invention 
covers a stencil plate provided upon its face with raised 
brush guides on each side of the perforations to restrict 
the color during each application to a single perforated 
character or device, the plate having also blank spaces 
to afford facility, when shifting the plate, to space or 
line succeeding impressions, or observe previous sten- 
cilings. 

A firemen's tower has been patented by 
Mr. Eugene B. Magnus, of South Norwalk, Conn, This 
invention consists in a certain combination of ladders 
and means of connecting them, the whole forming a 
scaling tower for firemen, which may be set on the 
ground at a distance from a burning building, wheraijy 
convenience is afforded for firemen to stand in different 
positions, the tower being readily put together and 
taken apart. 

A machine for pulverizing clay has been 
patented by Mr. Marshall P, Phillips, of Lakeland, La. 
^Pwo opposite sets of rotary saws are operated in a hop- 
per with an intermediate partition having pins, and a 
cross partition arranged above the saws, the fineness of 
the product being regulated by the set and shape of the 
saw teeth, the distance between the saws, the position 
of the partitions, and the speed at which the saws are 
run. 

A mail bag has been patented by Messrs, 
Frederick Michael and Robert Williams, Jr., of Eaton, 
O. In the edge of each side, at the opening, is a longi- 
tudinal pocket, for receiving welts on a sliding cover 
piece, so the sides of the pouch are drawn together and 
the pouch closed by passing the cover and welts into the 
pockets, there being a hasp on the sliding cover adapt- 
ed to be locked in place by a combined lock and tag 
holder. 

A photographic plate holder and case has 
been patented by Messrs, Sebastian S. Peckinpugh and 
George J. White, of Big Kapids, Mich, In combina- 
tion wii.h a plate holder ia a plate or strip with an ad- 
justing screw, so the plate can be adjusted to exert a 
greater or less pressure against the photographic plate, 
to press the latter firmly against the front of the plate 
holder, to facilitate their carrying and transference into 
the plate holder of the camera without exposure to the 
light. 

A gate hanging and operating apparatus 
has been patented by Mr. John H. Brafford, of Red 
Oak, O. Combined with a pivotal hinging rod, the 
gate has upper and lower hinging brackets and an in- 
termediate arm, the rod passing through brackets and 
arm, and the arm carrying a pulley or roll, a latch rod, 
aiid operating cords, the whole making a simple and 
substantial gate, easily adjustable when it sags, and 
readily opened and closed without dismounting from a 
, carriage or vehicle. 
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UBS. UABT A. LIVEBMOBE'S TBI? TO 

EUBOFE. 

As one of the clearest thinkers on the various social 
problems of the day, and as a lecturer of rare attract- 
iveness and ability, Mrs. Mary A . Livermore has long 
been widely known both in this countryand in England. 
Among women who have taken the platform for the dis- 
cussion of questions- particularly affecting their sex, 
Mrs. Livermore is without doubt the ablest representa- 
tive, and the most convincinR in her arguments and il- 
lustrations. A few years ago her health became somuch 
impaired that she was forced to retire from the lecture 
field. But the interregnum in her work was not of long 
duration, and her wide circle of friends and admirers 
soon welcomed her back again. How and by what 
means she was restored to health is related in the fol- 
lowing deeply interesting letter : 

Melbose. MASS., Feb. 1, 1884. 

"DBS. Starket & Palen, 1109 and 1111 Hlirard St., 
Philadelphia.— Dear Sirs: 1 am entirely willing to make 
a statement of the benefit 1 have received from the 
Compound Oxygen Treatment, and that you should 
make such use of it as you please. 

" Four years ago thisspring, at the end of a very severe 
and exhausting winter's work, I found myself utterly 
broken down in health. My superb constitution had hith- 
erto carried me triumphantly through every task I had 
imposed on myself, and had been equal to every phase 
of protracted labor that had fallen to my lot. But I was 
now completely prostrated, with no power of recupera- 
tion. 1 could sleep but two or three hours of the twen- 
ty-four, and then only In a semi-sitting position, be- 
cause of a difQcuIty of breathing; suffered excruciating- 
ly from sciatica and neuralgia of the stomach ; experi- 
enced the torment of indigestion and the train of ills 
that follow, and was harassed by optical Illusions that 
were a source of great discomfort, although I knew 
them to be illusions. My mental depression was as 
severe as my physical prostration. I believed the hope- 
less invalidism which I had most dreaded had come to 
me, and my chief aim was to hide myself from the 
friends and acquaintances who were afflicted on my ac- 
count. 

" My physician recommended a trip to Europe, and my 
husband accompanied me thither. The change brought 
only palliation of uiy troubles, but no radical improve- 
ment. While in England some American acquaintances 
told us of the Compound Oxygen Treatment, and they 
were enthusiastic in their praise of it as the surest reme- 
dial agent in cases like mine. They emphasized their 
statements by narrations of complete cures which had 
been wrought by it of which they were personally cog- 
nizant. 

" My husband immediately ordered from London the 
materials for u home treatment of two months. I used 
it for a month, punctiliously obeying the directions sent 
for Its use, before I began to rally. Then my return to 
good health was rapid, and since then I have enjoyed 
almost uninterrupted perfect health and almost youth- 
ful vigor. I resumed work immediately, and have as- 
siduously followed the most laborious vocation ever 
since, although long past the time of life when it is con- 
sidered safe to toilseverely and unremittingly. 

"1 have never discontinued the use of the Treatment 
since I began it. There have been few days in the last 
three and a half years when I have omitted It. I under- 
stand and accept the rationale of the Treatment, and 
depend on it for vigor and strength, as I do on food. I 
have recommended it to scores of people suffering from 
nervous prostration and chronic ailments, some of 
whom are rejoicing in restoration to healtb,while others, 
lacking persistence in the use of the Compound Oxygen, 
have not been been benefited; for patience and persist- 
ence in its use are essential, if one would be cured of 
chronic illnesses or lifted from a depth of physical de- 
pression. 

Yours truly, 

MART A. Livermore." 

In anotherletter to Drs. Starkey and Palen, Mrs, Liv- 
ermore says: "I have always and everywhere pro- 
claimed the excellence of the Compound Oxygen Treat- 
ment, and have persuaded a great many people to use 
it. I could not live without it, unless I abandoned all my 
worlc, and simply existed, and I would rather die than do 
that." 

Any information In regard to this remarkable treat- 
ment will be promptly furnished by Drs. Starkey and 
Palen, 1109 and 1111 Girard Street, Philadelphia. If you 
write for their Treatise on Compound Oxygen, they will 
mail it to your address. 
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Wanted.— Specialties in Cast ib-on to manufacture, 
heavy or light. Address J. B.. Box 306, New Haven, Ct. 
Blake's Parent Belt Studs. Strongest & best fastening 
for Leather & Rubber Belts. Greene.Tweed & Co., N.Y. 
All Books cheap. School Electricity, N. Y. 
Munson's Improved Portable Mills, Utica, N. Y. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn. 
Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, Lexington, Ky. 

Sewing machine, water closet, & other light castings 
made to order. Lehigh Stove & Mfg. Co., Lehighton, Pa, 
*' How to Keep Boilers Clean." Book seat free by 
James F. Hotchkiss, 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New fork. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid waterpure and sparkling, at economi- 
cal cost. The Newark Filtering Co., Newark, N.J. 

If you want the best cushioned Helve Hammer in 
the world, send to Bradley & Company, Syracuse, N. Y. 

" The Sweetland Chuck." See ad. p. 253, 

HoistingEngines for Mines. Quarries, Bridge Builders, 

Kailroad Construction, etc. Send for catalogue. 

Copeland & Bacon, New York. 

Walrus Leather, very thick, for polishers. Greene, 
Tweed & Co., 118 Chambers St.. New York. 

Sieam Boilers, Eotary Bleachers. Wrought Iron Tom 
Tables, Plate Iron Work. Tlppett & Wood, Easton, Pa. 
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Iron and Steel Brop Forg'ngs of every description. 
B. A. Belden & Co., Danbury, Ct. 

IronPlaner, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 
Mfg. Co., Seneca Falls, N. T., & 15 Park Place, New York. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo,. N. Y. 

Lathes 14 in. swing, wiih and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

If an invention has not been patented in the United 
Statesformore than one year, it may still be patented in 
Canada. Cost for Canadian patent, |40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientipio American Patent 
Agency, 261 Broadway. New York. 

Guild & Garrison's Steam l^ump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMiaticAw SuppLKMi^NT scnt to them free. 
The Suppi.icMEN'T contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. JS. E. Garvin & Co., liJ9 Center St., N. Y. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and92and94 Liberty St., New York. 

Curtis Pressure Regulator and Steam Trap. See p. 222. 
Woodwork'g Mach'y. RoUstoneMach. Co. Adv., p. 222. 

C. B. Rogers & Co.. Norwich. Conn., Wood Working 
Machinery of every kind. See adv., page 221. 

Mineral Lands i'rospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box42iJ. Pottsvilio. Pa. Wee p. 237. 
Stephens Bench, Vises are the best in use. See ad.,p.237. 

American FroitDrier. Free Pamphlet. See ad., p. 253. 

Best in the world. Patent chuck jaws, emery wheel 
machinery, and automatic machines to grind straight 
and sharp. Planer, veneer, logwood, leather, paper mill, 
plate, cottonseed,and other long knives. A merlcanTwist 
Drill Co., Meredith, N. H. (Established 1865.) 

Brass & Copper insheets^wire & blanks. See ad.p.254. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use. the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Hoisting Engines. D. Fri8bie& Co., Philadelphia, Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 253. 

Upright Self -feeding Hand Drilling Machine. Excel- 
lent construction. Pratt& Whitney Co., Hartford, Conn. 

Catalogues free. — Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. B. & F. N. Spon, 35 Murray St., N. Y. 



NEW BOOKS AND PUBLICATIONS. 

Illtj8T»ated Art CATALOGrB. Cassell & 
Company, 739 Broadway, New York. 
Price, 50 cents. 
A very oomnrehensive and attractive handbook, in- 
cluding a complete catalogue of all the paintings and 
other art works, numbering 700, now on exhibition at 
the National Academy of Design in this city. The 
studio address and a brief biography of several of the 
artists are given, and engravings of the most important 
of their works on exhibition. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with tlie full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

Werenew our request that correspomlents, in referring 
to former answers or articles, will be kind enough t.o 
name the date of tlie paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable timesiioiiid repeat, them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring specialinformation which is purely 
of a personal character, and not of general interest, 
should remit from$l 10 $5, according to the subject, 
as we cannoi. be expected to spen<i time and labor to 
obtain such information wiUiout remuneration. 

Any numbers of the Scientific Ambrioan Supple- 
ment referred to in these columns may be had at the 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) A. V. P. asks the style and size of lens 
and focus, etc., suitable for a camera obscura for out- 
side sketching. A. A piano convex lens of 2 inches 
diameter, and 2 feet focus, makes a very conven- 
ient proportion of picture for sketching. A sharper de- 
fined picture may be made by using two 30-inch focus 
lenses, 2 inches diameter, in a tube flat sides outward or 
back 10 back, 4 inches between the lenses. 

(3) P. G. asks: 1. Will a -windmill lift 

surface water through a 1% inch pipe to a tank 40 feet 
higher than water level, distant 400 feer,? A. A wind- 
mill will/o/ve water the distance and height named, 
the quantity depending upon the power of the mill 3. 
Would it do to carry water for drinking purposes 



through galvanized pipe^ A. Galvanized iron pipe is 
largely used for conveying water, and is not considered 
very unhealthy if the water is cold and not allowed to 
stand in the pipe. Cast iron pipe is better, however. 

(3) B. K. F, asks what the mode of print- 
ing from engraved or stamped music plates is like. A. 
Music printing is done in the same way as copper plate 
printing. The plate is covered with ordinary printing 
ink by a dapper (plate warm enough to handle easily 
without blistering the hands); rub off the excess 
of ink with a rag, then rub the palm - of the hand 
withsome whiting and lightly rub over the face of the 
plate. This requires a little dexterity to wipe in differ- 
ent directions, so as to leave the plate surface bright and 
the ink in the lines. Then place the dampened paper 
upon the plate and pass under the roller, which should 
be blanketed. The press is a rolling platen, with a roller 
6 or 8 inches diameter over it and rollers or wheels un- 
der it. 

(4) G. L. G. asks; "What is the pressure 
jier square inch on a steam cylinder 1 foot in heiy;ht, 8 
inches in diameter, when Fahrenheit thermometer 
shows 430°, and will a brass cyUnder same dimensions, 
a quarter of an^inch thick, stand the pressure? If not, 
how thick necessary? A. 296 pounds above atmo- 
sphere. Yes, if perfectly souud, but we would recom- 
mend that it be not less than three-eighths of an inch 
thick, and tested to 450 pounds by hydraulic pressure 
before submitting it to that pressure of steam, viz., 296 
pounds. 

(5) O. H. T. asks (1) how to prepare green 
paint which will stand the heat of steam and not scale 
off and change color, for painting a steam engine. A. 
Use a chrome green ground in Japan, and put on in 
several thin coats, and then coat it over with a good body 
wearing varnish. 2. Please give the dimensions for 
making a water tank which will hold four barrels of 
water. A. Make the tank to hold 16)^ cubic feet, or if 
round, 217^ feet diameter, 4 feet 2 inches high, or 3 feet 
diameter, 2 feet 10 inches high. If square, 2^ feet 
square by 2 feet 8 inches high. 

(6) S. S. G. writes: 1. Length and size of 
bore, weight and shape of ball, weight of powder, and 
all other conditions being the same, which will throw 
ball the greater distance— a smooth bore orrified gun? 
Does not rifling impede the discharge of the ball, and 
does it do any other good than to insure greater ac- 
curacy to the direction of the shot? A. Smooth bore 
is best for round bullets. The rifling is necessary tor 
long bullets. 3. What horse power is required to sus- 
tain 33,000 pounds immovably without other support? 
A. Horse power is supposed to be a moving power, and 
is mot used in sustaining weight immovably. 

(7) L. W. McC. writes: We are running an 
old fashioned pair of slide valve engines, cylinders 11 
inches bore, 36 inches stroke, 70 pounds boiler pres- 
sure. We have some controversy on several points. 
We want not so much a max:imum of power (that being 
ample) as to get say 40 to 70 horse power with a mini- 
mum of coal. What size steam and exhaust ports 
ought they to have? What size steam and exhaust 
pipes? At what point of stroke ought engine to receive 
steam to insure economical or harmonious working to- 
gether? Would we get any very perceptible reduction 
of fuel, by reducing the driving pulley (which is 9J^ 
feet), enlarging the driven (4 feet), and increasing speed 
(now 64)? If so, at what speed and pressure of steam 
would we get the highest economy? Would the saving, 
if any, be attributable exclusively to increased speed 
and pressure? Or, would the reduction of driver of 
Itself contribute to the result? One engineer says the 
economy would be the result only of increased piston 
speed and pressure, while another says the change in 
pulleys would also help. Is there any efficiency in am- 
monia fortior in dissolving or loosening scale on 
boiler plates and tubes? If so, how used and in what 
quantities? Would the use of crude petroleum prevent 
scale? If so, how used, and in, what quantities, 
and is it safe? We use a tubular boiler 60 inches 
by 16 feet, with 90 three inch tubes, fed from 
spring water strongly impregnated with lime and (sup- 
posed) magnesia, which forms scale rapidly and gives 
us trouble. The water passes through an old boiler, 
and is heated with exhaust before being pumped into 
boiler. Can you tell us how to get rid of this scale and 
prevent it? We have used various compounds, also 
soda, tanner's liquor, etc., with only partial and varying 
results. How many feet of grate surface ought the 
furnace to have? Distance from grate bars to boiler, 
from grate bar to bottom of ash pit? ' What size open- 
ing or throat at bridge wall and at back end of the 
boiler? A. Tou would not materially economize in 
fuel by altering the ports or changing the steam or ex- 
haust pipes. 3 inch steam and 3J^ inch exhaust pipes 
are ample foreach engine — 4 inches main steam. Know- 
ing the point of cut-off of the valve would enable you 
to decide the best running adjustment of the valve. Cut- 
ting off at one- third to one-half the stroke for engines 
without automatic cut-off is fair practice. The auto- 
matic cut-off engines are made to vary from one-tenth 
to one-half, according to the work. There are other 
points that are of great importance in the condition of 
an old engine that require looking after, such as cut 
faces upon the slide valves, looae piston from wear, 
the sustaining springs giving out and allowing the pis- 
ton rings to run loose. The leak of steam at these 
points is very much overlooked in old engines. Cylin- 
ders should be rebored when they are found to be out 
of shape. An engine thathas run ten to fifteen years, 
especially if of the horizontal kind, needs reboring and 
new rings. Much of your loss in economy is derived 
from I he use of two cylinders instead of one of equal 
power. We do not recommend change in the relative 
size of pulleys or speed. The steam pipe should be 
well felted, and the top of the boiler covered 2 or 3 
inches deep with fine light ashes if now exposed. As 
you say nothing about the kind of fuel used, we are to 
suppose that you are using bituminous coal, which re- 
quires a peculiar method of firing. For this coal the 
boiler should be 3 feet above the grate. Grate 5 feet by 
5 feet, or 25 square feet, if you are only using about 50 
horse power. Tour boiler is rated 60 effective horse 
power. Ash pit should be two feet deep from top of 
grate ; area over bridg-5 wall equal to area of tubes. 
Always keep a good flue brush on hand, and see that it 
is used oftea aad thoroughly; lor bituminoua coal. 



twice a week. Tn feeding the coal never cover the 
whole grate at once with fresh coal, but feed at the 
front and gradually push the coal back, always keeping 
the bright fire at the back of the grate. This tends to 
consume the smoke. As you have tried nearly all of 
the chemical compounds for scale, we can only recom- 
mend you to try some of the mechanical boiler cleaners. 

(8) W. T.— The vernal colure for 1884 is 
28° 15' SO'-* west from the point of correspondence of the 
signs of the zodiac and the signs of the constellations, 
the time of which is supposed to have been fixed as a 
reckoning point 140 years B.C.; the precession of 
50*26" X2,024 years giving the above position for this 
year— 28° 15' 26". You will find Norton's Astronomy a 
sufficient guide in any mathematical calculation that 
you may require. The Nautical Almanac for this year 
will give you the exact data. 

(9) J. H. D. writes: I have been told that 
the sun has receded iu the equinoctial point of the eclip- 
tic until, though the equinox nominally takes place in 
Aries (that is, ihe sign), it really happens in the 30th 
degree of the constellation Aquarius. Is it so? A. 
The zodiac is divided into 12 equal parts of 30" each; 
the division commencing at the vernal equinox, which 
corresponds with thefirstpointof Aries, following from 
west to east in the order of the signs. The first point 
of the sign Aries is tlie beginning of the reckoning for 
right ascension and longitude. The signs of the zodiac 
corresponded with the constellations of the same name 
about 140 years B C, at which time Che arrangement of 
the zodiac and the naming of the constellations was 
'supposed to have been established. Since then the 
equinoctial and solstitial points have retrograded nearly 
one sign; so that now the vernal equinox, or first point 
of the sign Aries, is near the beginning of the constel- 
lation Pisces. In consequence of the precession of the 
equinox the star maps have to be corrected from time 
to time, the older maps not representing the true reck - 
oniug in right ascension. Thus from precession alone 
the equinox has receded in 2,034 years 28° 15' 26", or 
50*26" per year. 

(10) H. B. a. writes: The distance from 
the mouth of the Cumberland Kiver to Nashville, Tenn., 
is 200 miles, with a fall of fifty feet, or 3 inches to 1 
mile. Width of the Cumberland River is about 176 
yards. Now, in case of the Ohio River being very high, 
will it affect the flow of the water in the Cumberland 
River at Nashville? A. A large rise in the Ohio at the 
mouth of the Cumberland would very sensibly affect 
the flow at Nashville. We do not know the topography 
of the stream, and cannot be expected to give an intel- 
ligent answer upon the mere data of 200 miles with 50 
feet fall, or 3 inches to the mile. The depth and volume 
of water flowing in the Cumberland has much to do 
with the amountof backwater from arise in the Ohio. 
It is also necessary to know the amount of rise in the 
Ohio in order to estimate the rise at Nashville. 

(11) T. L. asks: What is zylonite? What 
is vulcanized flber? What is the correct name of the 
filaceous plant known commonly as " corn geranium"? 
A. Zylonite is fiber of cotton or linen and sometimes 
wood pulp combined with camphor by the alcoholic 
process, and pressed into a homogeneous mass, or only 
another name for celluloid. Vulcanized flber is flber 
changed by a chemical combination through the 
aid of heat. The word vulcanized was coined in the 
rubber trade. Ask your florist about " corn geranium.' ' 

(12) C. A. C. asks: Who established the 
first locomotive works for building railway engines, and 
when? A. We think Geo. Stephenson, in England; 
probably Ross Winans established first works in this 
country. 

(13) W. W. E. asks (1) the rule to find 
what quantity of water will flow through a pipe when 
you have the size of pipe, length of pipe, and fall given. 
A. The result is affected by the character of the pipe 
(material) and bends. Rule given iu HaswelPs 
Pocket Book, page 385: 



)*37V'-y-= volume of discharge in cubic feet per 

second, in which h-head in feet, d diameter in feet, 
and ^=length in feet, in this case, 

3Q-9.7Va/ 50X0']66\ 
200 
2. I would like the rule for finding the pressure,, fric- 
tion, velocity, and quantity of water delivered, when 
you have all the above points to compute by. A. The 
pressure is, 4335 pound per square inch for each foot 
of head. In Haswell's Pocket Book you find the rules 
of hydraulics fully treated, also in Trautwine's Engi- 
neer's Pocket Book. 

(14) F. W. R. asks how to calculate the 

pressure of water through an iron stand pipe 20 feet 
high, 2 inches in diameter, water flowing in at the top 
and discharging at the bottom through an orifice of 
a quarter of an inch in diameter. Should the pressure 
be increased or diminished if the stand pipe were re- 
duced to 10 feet high and diameter increased to 4 Inches ? 
A. The pressure is determined by the height or bead 
maintained in the stand pipe; the diameter, or fiow 
into or out of, does not affect the pressure. The pres- 
sure is 0*4335 pound per square inch for each foot of 
height or head of water. 

(17) V. B. asks: What is used in graining 
machines to stain poplar lumber in imitation of Spanish 
cedar? A. Just exactly the composition of the stain 
used we cannot say, but quite likely a solution such as 
can be made by boiling 1.^ pound madder and 2 ounces 
logwood chips in a gallon of water and brush well over 
while hot ; when dry go over the whole with pearlash 
solution, 2 drs. to the quart. If not exactly the shade, 
it can be modified by altering the proportions of the 
ingredients. 

(31) 8. Gr. J. asks: For what is talc used? 
Is there more than one grade or quality of it? About 
what price will it bring in market? A. Talc is used 
extensively in soap making, and also for dressing sheep 
skins, leather gloves, etc. The domestic talc is used in 
the manufacture of paper, replacing terra alba for this 
purpose. A small amount of talc enters into the com- 
position of some lubricating compounds. The talc im- 
ported is considerftd to be of a superior quality as com- 
pared with the domestic. The average spot value is 
about $12.00 per tou. 



INDEX OF INVENTIONS 

For whlcU Letters Patent of tUe United 
States wei-e Granted 

April 8, 1884, 

AND EACH BBARINO THAT DA'XB. 

[See note at end of list about copies of tliese patents.] 

Abrading machine, P. W. Coy 296,535 

Air bralte, electro-magnetio, H. Flad 296.646 

Air brakes, electrical connector in pipe couplings 

lor, H. Flad 296.647 

Air alter, H. Plad 296,548 

Alarm. See Burglar alarm. 

Album, autograph. W. C. Grant 296,404 

Animals, safety attachment for horned, G. W. 

Kitchle 296,625 

Anvil, vise, and drill, combined, J. Weathers 296668 

Axle box, car, B. Brewer 296,517 

Axle box, car, J. Stephenson 296,479, 296,480 

Axle boxes, pattern for car, M. O'Mara 296,706 

Axle for vehicles, self-oiling, L. H. Fisher 296,321 

Axle skein, L. H. Merriraan 296.702 

Axle truss, A.J. Beach 296,382 

Axle, vehicle, S. T. Cavett 296,523 

Bag. See Feed bag. Mail bag. 

Bale tie, W. S. Chiifey 296,524 

Bale tie, J. A. Gresbam 296,686 

Band cutter and feeder, M. H. Joslyn 296.695 

Banjo, H. McCord 296,596 

Barrel trussing machine, T. W. McGregor 296,344 

Barrel trussing machine, J. Winterbotham 296,498 

Battery. See Galvanic battery. 

Bed bottom, F. .T. Robinson 296,708 

Bed bottom, spring, S. S. Burr 296,672 

Bell, M. M. Bowers 296.515 

Belt fastener, w. B. & T. H. Dunn 296,682 

Bicycle bearing, O. M. Mitchell 296,703 

Billiard and pool table, G. A. Chasley 296,677 

Board. See Bosom board. 

Boob rest, revolving. S. Robin 296.356 

Boot and shoe cleaning implement. A. M. Carlson 296,674 
Boot and shoe soles, machine for leveling, S. D. 

Tripp 296,486 

Boot and shoe stamping machine, Bolles & Byron 296.518 

Boot, rubber, J. J. Williamson 296,495 

Boots and shoes, outer sole for, A. A. Brooks 296,519 

Boots or shoes, tacking machine for lasting, E. 

Woodward et al 296,715 

Bosom board, S. Maxim 296,424 

Bottle stopper, J. T. Walker 296,655 

Bottle wrapper, Novy&Henry 296,705 

Bowl, fruit, D. C. Ripley 296,467 

Box. See Axle box. Letter box. Packing and 
show box. Show box. 

Brick machine, J. Baillie 296,305 

Brick weather boarding for frame houses, imi- 
tation, P. Togllo 296,647 

Bucketand stool, combined milk, G. C. Bovey.... 296.386 

Buckle, W.B. Woodman 296,662 

Buckle, rope halter, J. Gibbons 296,328, 296,329 

Buckle, trace, J, Lally 296,583 

Buildings, adjustable cresting for, T. Rogers 296.468 

Burglar alarm, G. W. Tallman 296,646 

Burner, A. B. Lipsey 296,587 

Bushing, metallic. C. Hemje 296,664 

Button. J. Harrington 296,408 

Button setting instrument, J. F.Thayer 296,366 

Buttons by electricity, machine for carding, L. 

Gillon 296,401 

Calk sharpener, shoe, J. H. Cunningham 296,392 

Can. See Creaming can. 

Car brake, electro-magnetic, H. S. Park 296.849 

Car coupling, G. Blythe 296.665 

Carcoupling, G. T. Jobson 296,574 

Car coupling, H. L. Johnstone 296,577 

Car coupling, Joralemon& Mabey 296,579 

Car coupling, S. Lyons 296,590 

Car coupling, T. L. McKeen 296,597 

Car coupling, C. W. Spencer 296,640 

Car replacer, J. A. Hodel 296.566 

Cars, sash adjuster for railway, A.K. Mansfield.. 296,594 

Carpet stretcher, J . H. Bruso 296,669 

Carriage, child's, C. Bailey 296.379 

Carriage, jump seat, D. B. Gale 296.400 

Carriage perch iron. W. H. Cooper 296,534 

Cartridge shells, machine for deprimlng and f e* 

priming, H.T. Hazard 296,563 

Chain, ornamental, G. A. Babbitt 296,605 

Chain tip, watch, O. M. Draper 296,542 

Chair. See Reclining chair. 

Chair leg fastener, 9. Kohn 296,336 

Chopper. See Cotton chopper. 

Churn. J.B. Schoggen 296.630 

Churn power, J. A. Boals 296,513 

Cigar mouth pieces, machine for manufacturing, 

B. Bhlin 296,683 

Cigar seller, mechanical automatic. Shiek & Cole. 296,468 
Clamp. See Engraver's bangle clamp. Friction 
clamp. 

Clay pulverizing machine, M. P. Phillips 296,446 

Clip. See Hame clip. 

Clock winding device, P. B. Cassldy 296,675 

Cloth folding machine, J. E. Wlndle , 296.374 

Coat pattern, W. J. McCartin 296,426 

Colter, R. Kloss 296,335 

Collins, etc., device for lowering or raising, J. L. 

Streever 296,362 

Corkscrew and key ring, combined, W. B. Wood- 
man 296,661 

Cotton chopper, H. D. Layman 296,700 

Cotton gin, S. D. Webb 296.659 

Cotton gin house, w. F. Groves, 296,687 

Coupling. See Car coupling. Pipe coupling. 

Coupling device, D. P. Driscoll 296.394 

Crank, tedder, F. Trump 296,868 

Crayon holder, A. T. Cross 296.637 to 296.639 

Creaming can, J.A.Kendall 296,416 

Cultivator, CM. Pinckney 296,615 

Curtain bar, window, I. B. Tripp 296,649 

Curtain fixture, A. Sweetland 296,712 

Cut-off mechanism, W. F. Goodman 296,403 

Cutter head, J. D. Stirckler 296.481 

Damper regulator, steam, J. L. Hornlg 296,568 

Dental mould, J. W. Hayford 296,690 

Dishcloth holder, J. T. Foster 296,669 

Ditching machine, E. H. Nogar 296,599 

Door hanger, W.J. Lane 296,584 

Doors, guiding and supporting device for, San- 
ders & Henderson 296,639 

Doors, windows, gates, etc., fastener for, A. G. 

Simpson 296,469 

Dredger, H. B. Angell 296,503 

Drier.G. H. Immendorf 296,573 

Drill. See Rock driU. 

Electric battery and lamp, portable, C. G. Gum- 
pel 296,331 
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Electric heliz and wiqding the same, F. Bain 

ElectEic machine, dynamo, Houston & Thomson. 

Electrical wires, supporting and insulating, J. W. 
Tringham 

Electro-magnetic brake system, A. L. Duwelius.. 

Electro-magnetic valve and connection, H. f'lad.. 

Elevator. See Ore elevator. 

Elevator, H. Chandler 

Elevator for seed cotton and other materials, S. 
W. Bartholomew 

Elevator safety catcli, Becker & Young 

Engine. See Gas engine. 

Engraver's bangle clamp, H. Carpenter 

Envelope folding mechanism, F. H. Richards. .., 

Eraser. G. Elsey ". 

Extension table, G. MuUer 

Eye protector, R. Choate etal 

Eyeglass holder, ll. G. Chase 

Pan attachment, A. II. Moore 

Fanning mill and seed cleaner, combined, N. M. 
Bowen 

Feed bag, J. W. Gedney 

Feed water heater, McGivern & Frye 

Fence post, L. Scott 

Fermentation, apparatus forpreparing vegetable 
substances for, C. Linger , 

File blanks, machine for forming teeth upon, W. 
T.Nicholson 

File holder and case, E. T. Pearson ... 

Filter and cooler, combined water, F. E. Cady ... 

Finger ring, J. Bulova 

Firearm, breech-loading, J. E. Gage 

Fire escape, C. B. Anderson 

Fire escape, A. Turnbuli ,. ... 

Fire extinguishing apparatus, automatic, Wal- 
worth & Hal I 

Fireman's tower, E. B. Magnus 

Flocking paper and other fabrics, and machine 
therefor, JIcMillen & McAdams 

Foot covering, VY. Carter 

Frame. See Parasol frame. Saw frame. 

Friction clamp, H. Sells 

Fruit jar cover fastening, Lyon & Bossard 

Fruit picker, J. A. Bottomley 

Fruit picker, H. H. Stoae .... 

Furnace. See Heating furnace. Incinerating 
furnace. 

Galvanic battery, H. Thame 

Game. A. C. Rex 

Gas burner for heating and lighting rooms, B. F. 
Enoch.; 

Gas engine, H. S. Maxim 

Gas engines, electrical igniting device for, H. S. 
Maxim-. 

Gas furnace pipes, brick nozzle for, J. Evans 

Gas governor, mercury, J. D. Averell 

Gate. See Sliding gate. 

Gate, E. E. Tope 

Gate hanging and operating apparatus, J. H. 
Braff ord 

Gate opening and closing apparatus, A. W. Chil- 
cott 

Gear, differential, J. B. West 

Glass baskets, manufacture of. J, Hoare . . 

Grapple, h\ Bowden , . 

Grinding and polishing machine. E. R. Ware 

Guard. See Railway foot guard. 

Hame, E. E. AVinstead 

Hame clip, E. D. Cole ,•■,..-. 

Hammock selvage, A. O. Rood 

Hammocks, making, A. O. Rood 296,4t)0, 

Hanger. See Door hanger. Shaft hanger. 

Harvester, cotton, W. J. Powell 

Hat or bonnet, J. Haegen..". 

Hat tip, J. F. Newton, Jr 

Hats and other fabrics, machine for felting and 
sizing, Judson & Ackerman , 

Hay knifffrL. O. Allen 

Hay loader. J. W. & V. W. Macy .... 

Hay stacker, J. B. Matlock ,'..,., 

Head covering and making the same, A. B. War- 
ing , :... 

Head covering, or hood, protective, A. Wisniew- 
ski 

Heater. See Feed water heater. 

Heating furnace, J. Evans 

Heels, die for making rubber. F. Richardson 

Hoist, chain, C. A. Teal ...." 

Hoisting and conveying ground, minerals, etc.. 
apparatus for, P. H. McCauley 

Hoisting apparatus, J. H. Montgomery 

Holder. See Crayon holder. Eyeglass holder. 
File holder. Lead and crayon holder. Spit- 
toon holder. Tool holder. 
- Hook. See Ice hook. Snap hook. 

Hoop pointing and lapping machine, F. L. Wil- 
son .,, 

Horseshoe nail machine. J. Roy 

Hose. J. Murphy 

Hub, vehicle wheel, B. F. JafotHi - 

Hydraulic motor, H. Baumott^ 

Ice chipping tool, 11. Albrecht .' 

Ice hook, J. W. Evenden ...■ 

Ice, manufacturing and storing, G. Norwood 

Incinerating furnace, H . S. Firman 

Incubator, F. Humphreville 

Insulating support for electric conductors, 
Haines t& Lake 

Insulating supports for electrical conductors, 
bracket for, Haines & Lake 

Insulator for line wires of mechanical tele- 
phones, J. F. Gilliland 

Journal bearing, waterproof, N. W. Godfrey 

Knife. See Hay knife. . 

Knob attachment, O. Stoddard 

Lamp. W. P. Casperson 

Lamp extinguisher, W. C. Walter 

Lamps, swinging bracket for electric, J. Ritchie. . 

Lead and crayon holder. W. H. \\ ales 

Letter box, C. A. Stebbins 

Level, plumb, and inclinometer, pendulum, C. J. 
& A. W. Parkhurst 

Lever power. D. W. & W. W. Seeley 

Lift or elevator E. Krause 

Lightning arrester for telegraph :ind telephone 
lines, J. Griffin 

Lock. See Nut lock. Sime lock. Trunk lock. 

Lock. M. L. Mikesell 

Locomotive driving wheels from spinning, pre- 
venting. M. L. Johnson 

liubricator, W. O. Wayman 

Lubricator. J. B. Whit acre 

Mail bag, Michael & Williams, Jr 

Mail bag, J. B. Murray 

Marble projector, J . H. Greenwood 

Mat. See Oil press mat. 

Measuring device for surveying and other pur- 
poses. A. Atkins 

Metals hy electrolysis, process , of and apparatus 
for reducing, A. J. Rogers 

Metals from ores and metallurgical products and 
from eacb other, separatins, E. H . Russell .... 



396.380 
296,569 

296,485 
296,319 
296.549 

296,315 

296,509 
296,511 

296,5^1 
296,353 
296,397 
296,434 
296,388 
296,537 
296,346 



296,553 

296,427 
296,632 

296,651 

296,439 
296,611 
296,673 
296,312 
296,3-35 
296.502 
296.650 

296,490 

296,419 

296.428 
296,314 

296,663 
296,701 
296,514 
296,644 



296,365 
296,352 

296,320 
296,340 

296,341 
296,398 
296,664 

296,648 

296,516 

296,528 
296,491 
296.691 
296,666 
266,656 



■296,497 
'396,530 
296,459 
296,627 

296,449 
296,55t 
296,438 

296.415 
296.304 
296,591 
296.432 

296,371 

296,499 

296,399 
296,454 
296,364 



2!»6,343 
296,4if3 



296.496 
296.461 I 
296.436 ' 
296,414 I 
296,381 I 
296.501 
296,321 
296.600 
296,322 
296,413 

296,688 



296,330 
296,554 

296,482 
296,522 
296.489 
296,355 
298.654 
296,642 

296,608 
296,466 
296,583 

296,407 

396.430 

293.576 
296,357 
296,493 
296,439 
296,704 
296,405 



296,504 f 

296,357 

296,710 



Metallic surfaces, implement for smoothing or 

polishing, W.J. Walker 296,370 

Milk catcher fornursing women, J a. E. pattee 296,609 

Mill. See Fanning mill. Sawmill. 

Mixing machine, D.H. Levett ... 296,338 

Mould. See Dental mould. 

Mould for repairing broken rolls, shafts, etc., J. 

J. Vinton 296,369 

Morse register and perforator, L. C. Springer 296,641 

Motor. See Hydraulic motor. Spring motor. 

Mower, H. A. Howe 296,412 

Musical instrument, mechanical, M. Gaily 296,685 

Necktie or cravat fastener, J. N. Proeschel 296,619 

• Nut lock, C. E. Belding 269,383 

Nutlock,H. Stone ...,. 296,361 

Nut picks, manufacture of, H. M. Quackenbush.. 296,450 

Oil cup, I-H. Congdon ... '......'.. 296,390 

Oiling device, wire, J. B. Oliver , 296,440 

Oiling device, wire, J. Stubbe : 296,645 

Oil press mat, A. E. Osborn 293,601 

Ore elevator. W. A. Hartt 296,560 

Ornament for personal wear, W. D. Smith 296,636 

Packing and show box, combined, S. & J. R. 

Toay ..... 396,367 

Packing, lubricating, and cooling the pistons of 

air compressors, C. F. R uff. , 296.46 J 

Padlock, permutation, Bru£f& Merrill.. 396.520 

Paint, fire and water proof, M. O. Fisher 296,324 

Painting bobbins, etc., apparatus for, L. 0. Bald- 
win 296.506 

Painting portraits, figures, and landscapes, hand, 

O. H. Orton 296,348 

Paper boxes, flap retainer for, J. C. Bauer 296.510 

Paper, manufacture of, W. Rupp 296,463 

Parasol, F. C. Dennis 296,318 

Parasoif rame, II. M. Richardson 296,354 

Pattern. See Coat pattern. 

Pavement, wood. J. Kerr 296.581 

Pen, W. T. Rightmyer 296,456 

Photographic plate holderand case, Peckingpugh 

& White 296,443 

Photographs, apparatus for cleaning, R. H. Jones 

et al 296.578 

Piano pedal attachment, J. M. Bettman 296.308 

Pianos, lid raising attachment for, G. W. Peek.... 296,613 
Picker, See Fruit picker. 

Piles of piers, bracing, A. B. Burton 296,313 

Pipe coupling, J . Connor 296,678 

Pipe stem, J. P. Lange 296,417 

Flatter and puff-fluter, J. A. Clother 296,389 

Planing machine, E. B. Hayes 296,563 

Planing polygonal bodies, machine for, J. Pleuk- 

harp 296,448 

I'lanter check row attachment, corn, M. F. Con- 

nett , 396,533 

Planter, corn. H. D. Layman 396,697 

Planter, cotton. H. B. Layman ^ . . 296-,693 

Pool rack, n. W. Collender 296,532 

I'ost. See Fence post. 

Potato digger. W. Dodge - , 296,541 

Power. See Churn power. Lever power. 
Precious metals from ores, etc., separating, E. H. 

Eussell 296,709 

Preserving food, case for. J. J. 1 1 oyt 296,693 

Pressing artificial blocks or bricks, etc., machine 

for. A. Ball 296,507 

Printers' blocks, apparatus for sawing, G. 

Williamson ...^ 296,372 

Printing by sunlight or other light, and appara- 
tus therefor, E. Cope 296,391 

Privy seat or chair, odorless, F. B. Kendall 296.580 

Propeller for vess^s. buoyant, N. Petersen 296,613 

Propelling apparatusfor vessels. J. S. Smith 296.476 

Pump, decanting, E. O. Murdock 296,435 

Pump, measuring. S. M. Cole, 296,531 

Rail stringer, llolgate & Bagnall 296.567 

Railway, R. A. Houghton 296,411 

Railway appliance, cable, W. H. Paine 296,602 

Railway foot guard, H. SuUings 296,363 

Railway track lifter, I. Shoudy 296.635 

Railway track, street, L. Brayton 296,668 

Railways, automatic connector and disconnector 

for grips of cable, W. H. Paine 296,606 

Railways, auxiliary switching apparatus for cable, 

W.H. Paine 296,603 

Railways, conduit for traction rope, Z. P. Boyer.. 396,667 
Railways, gripping and brake mechanism for 

cable, W. H. Paine 396,604 

Railways, roller grip for cable. W. H. Paine 296,605 

Reclining chair, O. Stechhan 296,478 

Reeling-sillf, etc., machine for, J. E. Atwood 296,378 

Refrigerator, J. Jackson 296,5'(3 

Refrigerator for coolingcontentsof bottles, cans, 

etc., B. Moebius 296,432 

Register. See Morse register. 
Ring, c^ee Finger ring. 

Rockdrill, G. M. Derby 296.681 

Rock drill, D. Wood 296,660 

Roller. See Street roller. 

Roofing plate, metallic, G. Patten 296,610 

Rubber, felt. J. B. Laughton 296,585 

Ruler, parallel, J. C. Miller 296,598 

Saddle, side, U. Ruwart 396,711 

Safe door, E. Stockwell . . , 295.643 

S alt for catt i e, H . G . Piff ard 296,614 

Sand bars, etc, hydraulic apparatus for remov- 
ing, R. Stone 296,483 

Sash fastener, W. Goforth 296.403 

Sash weight, C. E. Heiss 296,410 

Saw filing machine, gin, F. M. Sisk 296,471 

Saw frame, buck, T. Larouche 296.418 

Sawmill, gang, D. C. Prescott 396,618 

Sawmill set works, R. R. Parsons 296,442 

Saw shifting mechanism for gang edgers, D. L. 

Stevens 296,360 

Sawing machine, circular, J. H. Jones 296,334 

Sawing machine, circular, J. Van Patten 296,652 

Sawing machine, scroll, Hull & Varney -. 296.693 

Sawing machines, feed mechanism for, circular, 

J. H. Hermance (r) 10,467 

Scale, platform, W.W.Reynolds 296,451 

Scale, weighing, E. Sirret. 296,470 

Screw cutting die, J. H. Dodge 396,393 

Screw, hand, T. Reno 296,622 

Sewing and other machines, driving mechanism 

for, S. Maxim 296,425 

Sewing bags, etc., machine for, C. M. Iline 296.565 

Sewing miichine, P. J. Clever 296,529 

Sewing machine. J.F. Snediker 296,637, 296.638 

Sewing machine, buttonhole, F. W. Cross (r) 

10.465, 10.466 

Sewing machine, button hole. G. S. Rominger 296,636 

Sewing machine, carpet, A. H.Smith 296,474 

Sewing machine reversible binding attachment 

for, L. E. Ellsworth 296.396 

Sewing machine trimmer. L. L. Barber 296,508 

Sewing machine trimmer, D. Maus 296,423 

Sewing machine tuck marker, Goodwin & War- 
ren , 296.555, 296,556 

Shade pull, L.G. Turner., 296,713 

Shaft bearing. M. A. Furbush 296,084 

Shaft bearing in Wheeis»S.Schuch 296,465 



Shatt hanger, T. Bergner , 296,384 

Shaft support, A.J. Brill ; 296.387 

Shafting, keying wheels, pulleys, etc., to, G. 

Dawe 296,317 

Shingle sawing machine, J. & J. W. Challoner . . . . 296,525 

Ships' logs, rotator for, J. & G. H. Bliss 296,385 

Shoe, W. A. Bristor 296,518 

Shoe, rubber, F. Richardson 296,453 

Shoes, die for securing heel plates to rubber, F. 

Richardson 296.633 

Shoes, heel plate for rubber. F. Richardson 296,455 

Shoes, machines for securing heel plates to rub- 
ber. F. Richardson 296,624 

Show box and reel holder, G. C. Tate 296,484 

Shutter, corrugated metal rolling, J. G. Wilson... V9f;,3j3 

Sifter, ash, H. C. Pigueron 296,447 

Signaling apparatus, individual, T. D. Lockwood. 296,588 

Skate, J..A.Wbelpley 296,714 

Skate, roller, Huckins & Parker 29<1,5T1 

Skate, roller, J. V. Kowlett 296,358 

Sliding gate, J. S. McClaskey 296,595 

Smelting furnace attachment, G. M. Levette 296,586 

Snap hook, J. A. Park 296,607 

Sole edge burnishing machine, J. Howard 296,570 

Sower, seed, H. D. Layman 296,699 

Speed indicator, E. B. E. Cowell 296,679 

Spinning frame and uniting tha ends of bands 

thereof, J. E. & E. Atwood 296,377 

Spinning frames, thread separator for ring, G. 

Jaquith 296,574 

Spittoonholder, B. H. Haskins.... 296,409 

Spring. See Vehicle spring. 

Spring motor, D. M. Pfautz 296.707 

Staircase, folding, C. H. Chase 296,536 

Staples, machine for making barbed, G. Rumsey . 396,628 

Stencil plate. R. E. Ghezzi 296.337 

Stitchripper,lock,E.H. Wheeler 296,492 

Street cleaning machine, B. Van Gaasbeek 296,488 

Streetroller,C.K. Pickles.... - 296.446 

Sugar, etc., depurated composite, J. Gandolfo.... 296,326 
Table. See Billiard and pool table. Extension 
table. 

Tackorfastener, F. A. Smith, Jr 296,475 

Tackle, K. Upton 296,487 

Tapping beer, device for, J. H. Brennan 296,311 

Telegraph, automatic, R. Anderson 296,376 

Telephone, receiving, J. A. Maloney 296,420 

Telephone transmitter, S. Chad wick 296,676 

Telephone transmitter. J. A. Maloney 296,431 

Telephone transmitter, electric, J. A. Maloney... 296,593 

Theatrical appliance, J. W. Sherman 296,467 

Thrashing and cleaning machine, W. H. Parrish.. 296,441 

Tile machine, J. S. Smith , . . 396.477 

Tile, roofing, B. F. Powers etal 396,616 

Time lock, M. C.Hawkins 296 561 

Time signals over lines employed for other pur- 
poses, apparatus for distributing, F. Waldo. . . 296.653 

Tire tightener, B.C. Bates 296,806 

Tombstones. R. Miller 296,431 

Tongs for lifting spools of fence wire, W. A. Har- 
din 296,559 

Tongue support. D. Read 296,621 

Tool holder, E. L. Hartmann 296,332 

Tool holder, adjustable, F. B. Bowman 296.310 

Tower. J. S. & F. U. Adams 396,375 

Toy.J. A. Crandall 296.536 

Toy, M. Raughtigan 297,851 

Toy bank, Hart & Cross 296.689 

Tricycle, Spence & Thompson 396,639 

Trimmer. See Sewing machine trimmer. 

Truck, car, J. R. Fish 396,545 

Trunk. A. R. Earl 296,395 

Trunk lock, F. W. Mix 396,315 

Trunks, boxes, etc., corner stay for, P. T. Per- 
kins 396,444 

Truss. J. B. Mayer 296.342 

Tug and buckle, hame, W. G. Slater 296,472 

Type case, W. Piel 296.350 

Valve and gear for steam engines, A. C. & A. F. 

Dumke 596,543 

Vehicle running gear, W. W. Grier 296.406 

Vehiclespring, R. Mulholland 296,347 

Vehicle spring, C. W. Saladee 296,359 

Vehicle, two-wheeled, L. S.Clark etai 296.316 

Yehiclewheel, J. E. Bell 296,307 

Vehicles, breeching for. D. Hutchinson 296.694 

Velocipede, D. Crowley 296:680 

Ventilating apparatus. Sellwood & Harry 296.634 

Vise, pipe, A. H. Jarecki T 296.333 

Voltaic pile, A. Schroeder 296.464 

Wagon brake, hay. J. A. Putt 396,620 

Wagon, dumping, W. C. Bryan 296.670 

Wagon, spring. T. P. Yates 296,500 

Wagon, sugar dumping. Edwards & Ilaubtman... 296,544 

Wardrobe hook, C. A. Kuhlman 296,696 

Washing compound, A. E. Rhoads 296,453 

Washing machine, F. G. Powers 296,617 

Watch case, C. Schuetz 296,631 

"Watch, stop, A. Aubert 296,663 

Water, apparatus for the purification of, A. R. 

Leeds 266.337 

Weavers' shuttles, picker-sticks, etc., machine 

for truing, S. C. Gardner 296.552 

Wheel. See Vehicle wheel. 

Window and door button. E . B . Newcomb ^96,437 

Window shade fixture, N. Slingland 296.473 

Window shades, apparatus for operating. R. S. 

Whittier 296,494 

Wire, coiling, Bryant & Frost 296,671 

Wire coiling machine. Frost & Bryant 296.551 

Wire machine, barbed, A. Matteson 296,339 

"Wrench. D. M. De Silva ' ' 296,540 

Yoke attachment, neck, T. C. Maggs 396392 

Yoke, neck, M. V. Loiigsworth 



J Pickles, table sauces, and condiments, certain. 

Globe Pickle Company 11,072 

. Skates, roller, M. C. Henley 11.074 

! Tobacco, plug, L. Lottler 11,07S 

j Tobacco, smoking, B. Liedersdorf & Co 11 ,077 

I Tobacco, smoking and chewing, G. W. Gail & Ax.. 11,084 

' Tobacco, twist and plug, Inge & Mahone 11,085 

Whisky, rye and other. White, Hentz & Co 11,075 

Woven fabrics, carpets, rugs, oil cloths, and mat- 
tings, :\ I . L Cooley 11,070 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co.. 261 
Broadway, New York. We also furnish copies of patents 
^rujite^d prior to 1866; but at increased cost, as the 
speciflcations, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained "by the 
inventors for any of the inventions named in the f orse 
going list, at a cost of $40 each. For full instruction- 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 



3Sii3vrrti;smfats. 



Inside I'age. each inseriinn ..-?.'> cents a line. 
Jiack X'age. each inseriinn --- $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, hy measurement, as the letter press. Adver- 
tisements must be received at publication oMce as early 
as Thursday morning to appear in next i 



GET THE BEST AND CHEAPEST. 

'TRADE t r^PERIN (-)0 MARK. 




(Cinoinnatt. Ohio, U. S, A.'* 
Exclusive Agents and TmuorterF) for the Ilnitnd States, of the 

PERIN, BAND SAW BLADES, 

Warranted sujtertot' to till otHvfff in Qualitt/,fin» 
^ffi„u»ii for fnitt/ of fetupey, iind f/e.ne-*"tl (lurw- 
mlify. One J»e*'»» Sfiii> outwears tlit'e€: ordinary aawa. 



FlUt SAT*E-THE RIGHT TO MANUPACTCIKB 
bfjKt Internal P-odii Stopt^er ta thla or any other coun- 
trr. Address DEXTKK SI ANUFACTUEIING- CO., 3S 
Adelaide street, lilast, Toroiit£>» Ont> 




TQK PRESERVme AND fRIMING STONE. PLftSTER, 

BRICK AND Wood. SEND for special circular. 

Wood Dyes OR Stains. 

MAH0CANY.W(lLNUT,MARi)ON.CH£RRr,ANDAUC0LDfiS, 

SlUEX-if^ FLINT anoPeLDSPA.^ 

'^VOK PORCELAIN MftNUFACTUKEF^S, 
AMD MANUFACTUREf^S OF SCOURIHG, 
AND LAUNDRY SOAPS. 

TlicBRtDGEPOPllWoODPKlSHING® 

40 BLEECKEK ^ NEW YOf\K. " 

^ " G.M.BHEINIG, ftOENT., 



..Jfdr tlieJjeat. Double Block Shingle Machine, capacity 
;' 139lOOO p€T d,DTH EiddTeBH 

GEO, CHALLO?rEB>g SONS, Omro, Wis. 

f SCIENTIFIC AMERICAN SUPPLE- 

^ MBirr.' Any desired back number of the Scientific 
■ American Supplement can be had at this office for 
j 10 cents. Also to be had of newsdealers in all parts of 
the country. 



METALLIC SHINGLES. 



.UM6, 



DESIGNS. 

Carpet, W. L. Jacobs 

Chenille. C. A. Schmidt 

Clock frame, J. Schweizer 

Dish, eaithenware, B. Haviland 

Fork.H. C.Hart.. 

Gimp,I. H. Leiter 

Stove,.cooking, W. JM. Ga-rtshore 

Stove, oi.l, a. W. Swett 

Toy money box, W. 8. Eeed 

Type, font of printing, C. E. 11 eyer 

Type, font of printing, W. W. Jackson 

Umtrella or parasol, ornamentation ofan.W. A. 
Drown 



14,961 
14,954 
14,955 
14,948 
14,9« 
14.962 
14,945 
14,956 
14,963 
14,949 
14,950 

14,944 



TRADE MARKS. 

Canned soups, meats, and fish, Uermania Packing 

Company 11,071 

Cigarettes, EinneyTobacco Company .11,076 

Hollands, H. B, Wiggin'a Sons 11,083 

Matches, Trummer & Co 11,080, 11,081 

Matches, safety, Trummer & Co 11,079 

Organs, reed, Whitney Organ Company 11,082 

Perfumery, Hatfield Brothers 11,078 




pfr I ANGLO-AMERICAN HOOFING CO, 
/sqimic I 2i Cliff Strest, New York. 



coMPREssma air.— by john stub- 

geon. An important paper, showing the most efficient 
and economical way of effecting the compression of air 
for use as a motive power. Illustrated with engraving 
of an air-compressor for obtaining low pressures. Con- 
tained In Sf'iENTiFic American Supplbmeni-, No, 
379. Price 10 cents. Tobe had »t this office and from 
aU newsdealers. 




14 I K Uv 0R^'*2iic. Miches ^ gallons ol a dplJcii 
H I ll PiM BpftrkJlng and ivhoJei^ie bevf^riii 
XX 1. J.L J-l U Sb I (3 by a 1 1 JJ ruggl^ts, or ten t by inal J 
leceipft of 35c^ C.£. Hm " " " 



ack- 
ons 

_ , _ _ It by inalJ <m 
JS. l>eLATe.,FhUaH,Pa, 



WANTEI> to correspond with inventors of articles 
which can be manufactured at small cost. Call upon 
or address P. J. PAI'TERSON, Dayton, Ohio. 



BUGGIES 



for the TRADE, Territory given. 
BNTBRPBISB OAKEIAGB CO., 
Ciuoinnati, O. Catalogue FREE. 



ROOFING 

For buildings of every description. Durable, light, 

easily applied, and Inejcpenalve, Send for sample, 

N. T, COii.TjiROsusmeAi.Co.,10 W^rtWi St-.New JTori. 
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Mechanical Works of Joshua Rose. 

nieclianical Drawing Self-Tnnirht. Comprising 
Instructions In the Selection anii ['reparation of Draw- 
ing Instruments, Elementary Instruction in Practical 
Mechanical Drawing: together with Examples in Sim- 
pie Geometry ani Elementary Mechanism, inclmiing 
Screw Threads, Gear Wheels, Mechanical Motions, 
Engines and Uoilers. By JtisIiiKi Rose. M.B. Illus- 
trated by ;^ engravings. 8vo. cloth, . . $4.«0 
The <Joiiiplet(; Practical [HachiniMt. Embracing 
Lathe Work, Vise Woric, »riUs and Drilling, Taps an* 
Dies. Hardening and Tempering, the Making and Use 
of Tools. Tool (Grinding, Marking-out Work, etc. iW 
Joshua Rose. Illustrated by J9*» engravings. Kit^hth 
Edition, lie vised andenlarge^i by the addition of much 
new matter. 12mo, cloth, .... $2.50 
Tlic rSlidc Valve I'riictically F,xi»laiiicd. Embrac- 
ing Siraplc and Complete Practical Demonstrations of 
tiie < Iteration of each element in n Slide Valve Move- 
ment, and illustrating the ett'ects of variations in their 
proportions by examples carefully selected from the 
most recent and successful practice. By Joshua Rose, 
M.E. Illustrated by 35 engravings. 12mo, cloth, $1.00 
^W^Tiie above or any of our Books sent by mail, free of 
Postage, at the pubticm.tion prices, to any address in the 
world. 

i:WOur Catalogue of Practical aTid Scientific Books 
96 -pages, %vo, and our Catalogue of Books on Steam, and 
the Steam Eng-ine, Mechanics, Machinery, and Dynamical 
Bngine&ring, and other Gatalogv£iy the whole covennq every 
branch of Scieiice applied to the Arts, s&ntfree and free oj 
Postage to any one in any part of the worl4 who ivtU fur- 
nish his address. 

HENRY CAREY BAIRD & CO., 

INDUSTIIIAL P CrBI,tSMI']llS, BOOKSBLLKUS & IMPOKTERS, 
810 Waluiit Streer, Philadelphia, Pa. 




RUBBER BACK SQUARE PACKING. 

IJKy^T IN THE WORM). 

; For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B frpi'fss'iii-^ iltiii piipt of the packing which, when in use. is in contact with the Piston Rod. 
A, tin: t'lik.sti^r hjtrh, which keeps the part B against the ro4 with sufficient pressure to be steam-tight, and yet 
creal*9 but li e Me f ri t tii ] 11 . 

ITiln PiLCkhsg i& niEiUe In lengths of about 20 feet, and of all sizes from ^4 to 2 inches square. 

NEW YORK BELTING & PACKING CO., 

John n. CnEETER, Troaa. Nos. 13 & 15 Park ROW, opp. Astor House New York. 



Cornell University. 

COURSES IN 

Electrical Engineering, 

Mechanical Engineering, 
Civil Engineering 

and Architecture. 

Entrance Examinations Resin nt 9 A. III., Jiiue 
1« and Sept. 1« 1SS4. 

For the DNIVEBSlTr REGISTER, oontainina full 
statements reerarding requirements for admission, 
courses of study, degrees, iiouors. expenses, free sclio- 
larships, etc., and for special information, apply to 
THE TRBASUKKR OV CORNELL UNIVERSITY, 
Ithaca, N. Y. 

eilAMPIOK" ConMnaUm Locks, 
I'ut. l«9<. XinkBl PlHtcd, Tory 
Jitjihtr imd liundsome Dials. 
Low Prices. Itmnvf Lock. tlM); 
(Hijua, H.75; 0)lr*T. *2.50; Ba, 
tl.7&i TVn BttiT LufH, »l.W, etc.. 
Vineh (ifienfl on 3J numtsorsj the 
sanii; as an ordinary "' Saftj 
T,in:k." SO .Sinipff iiny oni> can 
fitthcm. .MaybehOBpbtot nnyDcalpLvorwilibemuiled 
on receipt of jirlce. Kvery rcatler Is regnesietl m send 
aiirc&s and 'ic. at.iTUp f<Jr 13 Pft^e Iliu:*^ /-'rjcti Lijft of 
**Cnaniplr>n '^ Luckw. with \rfiicli will bfl nmiied /rpu u 
Tcry acceptable* new, nlcfcel-ulatcd Steel Pocfcctlocl. 
lllLI-lillt J.OCK CO., Pliilailelplila, Pa. 

' BARREL, KEgT 

Hogshead, 

AND 

STAVE HACHINERT. 

Over 50 varieties manu- 
factureil tiy 

E. & B. HOLMES, 

IllFFALO, N. Y. 





I CURE fits; 

Whpn I a-Ar euro 1 ilii unt mean im;ielv to htop them for 



When i say euro 1 O'l unt mean im;ielv to htop them f 
time aii<lth«iih:ivetliem retuiti afiaiii, I mean a ivodical cure. 
I have imde tlie disenso of FITS, KPILEHflY or FALLINO 
SICKNKiS&^a life-long Htm37. Iwarrant my remedy to cnrd 
the worst cases. Becan90-et>iflTa have failed is no reason for 
7int now recfiiving a cure. Sendat ouco for a treatise an<l a 
Free Bottle ol my infallible remedy. Give Express and Post 
Ofllce. It costs you nrpihinufor a trial, ami 1 will cure ymi. 
Address Dr. H. «. HOOT, 183 I'earl St.. Nbw York. 




l^ultwH liLtkhiabl. JdlULHih^ Wbib- I 
icn. *T hiJT •• Ui? ^mI* !■ >i u 1 

■.J-Bttl. JC««JI> VHJl i 

Will. «*•* li rt (hfiH M . _, , 
ti.X USaiTir A CO,, A^oabii CaUUb*, iju 




N ERVOUS DEBILITY „;[^,MEi!i 

FEEI^c'h H64P1'1'AL mU'I'HOU. ilew to America. 
Clvlale Remedial Aarency. lOOFuitonSt., New Tort 



CONSUMPTION. 

I have aposirivG remedy forthe n.bovo disease; by Its nsa 
thousands of ca>«68 of the worst kind and of long standing 
have been cu red.* Indeeil, so BtroDK is my faith luita efficacy, 
that I witleeiid TWO BOTTLES FKEE, together with a VAL- 
UAHLHTBEATISE on thta disease, to any fiijRferer* (Jlve^i- 
preBs^P, a addroes. 1>«.T,A. SUJCUM, ieil-fliifieu^.. Y. 



RUPTURE 

cured without, an opGrutlon f»r the injurv tms^e!* inflict 
by Dr. ,T . A . Sit K li M A^*ib\ n(!i luxi . f >mc^ , ^1 Broadway, 
Isew York. His bouk, with Phoio^mithic ]ikeneii>8«a 
of bad ca^es. before and uiter cures muUed for IDc. 



266th EDITION. PRICE ONLY $1 

BY MAIL POSTPAID. 





KNOW THYSELF. 

A Great Medical Work on Manhood 

Exhausted Vitality, Nervous and Physical Dnbllity, Pre- 
mature Decline in man, Errors of Youth, and the untold 
miseries resultinpffrom indi.^cretiona«rexcfss(»s. A book 
f»r every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of vFhich Is invaluable. So found by the author, whose 
experience for 23 years is such as probably never before 
fell to the lot of any physician. 300 pfiges, bound in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in eyerj sense — niechanical, liter- 
ary, and professional— than any other work sold in this 
country tor $2.50, or the money will be refunded in every 
Instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National MeJical Association, to the 
officers of which he refers. 

This book shonU be readby the youny for instruction 
and by the afflicted for relief. It will benefit all.— X,o7i- 
Aon Liancet. 

There is no member of society to whom this book will 
noti)e useful, whether youth, parent, guardian, instruct- 
or, or clereyman.— .d.r'vonaw'. 

Address the I'eabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulfineh Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinatediseaaesthat U C A I have 
baffled the «kli' of all other physiciansH CHL a 
Specialty. Such treated successfully TUVCCI IC 
vnthouCaji Instauce of failure. I II I OCLi 



/IMERICAN OXIDE BRONZE CO 

'-^^MAKES THE BEST /^HO CHEAPEST CAK so !( AMO J U R fj A'l. SEARlNt METAL 

TENSILE STR,ENCTH,39.292l-bS TO THE SttUAKE INCH ELASTICITY 9.71 8 . ""O"- SALETO 
THET^OE IN INGOTS THISMETAL CAN BE USE DfORANr AND ALL PU(\P0SES.ADni^E5S 402 WALNUT S'- PHILADELPHIA ffl 



ti 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Paieiufil November 1 ,S, 1?S7!I. 

For l*lac:iHnin Hoad making. Ballasting of ICnilroiidM. Crushing Oi'cm. use of Iron Fui-niK-cs, 

etc. Kapidly suDcrsedine our <^xler styles 9f Blake Crusher on account of its superior strenflt?i, effici- 
ency,a.n(i simplicity. Adapted by important Railway and Mining Corporations, Cities, and Towns. 
E'irst Class Medals of Superiority awarded by American Institute, 1879 an* 1881. 

BLAKE CRL'SHi:i: CO., Sole Makers, New Hiiveii, Conn. 





WARRANTED -WALKE'S FLEXIBLE FOUNTAIN PEN. 

Patented Dec. 14, '80, and March 27. '83. hy H. A. Walkk. 
We warrant our pans and will refund nrifrf paid us for any pen not entirely satisfactory after ten daj^s 
trial. Our fountain holders are made oft bf best hard rubber. Absolutely certain in flow and action. We 
make, for use in the.se holders, ditferentstyleslH karat gold pens, diamond pointed. Also.cheappensot 
iridium and silver, diamond pointed, an* various styles of superior steel pens, gold plated; all of which are 
perfect as fountain, ordipping pens. Used and iijiprttvcd in everv civilized country in the world. Des- 
criptive price-list and terms free. Addre.-?s, The WALKK PKiV M'F'U CO. , Hamilton, Ohio, t'''-*- 



neX'Seihert Cylinder Oil Cup Co., 

C'Uitft fur IjornirtntivpT 
I>lnriii<Miiii] ^^ItitioiNirv 
Kiiiriiif i '> liiHlfM'H. und(?r 
thir. SvilM'Ci and <^jiifit 
Fat€iit»** "iih SiudT Vvp*\. 

TAKK NOTICE. 
" Sight Feci " is owned 
exclusively by this company. See 
Judge Lowell's decision in the 
I United States Circuit Court. l)is- 
' tiict of Massachusetts, Feb. 2o, '8'^. 
All parties, except those duly li- 
censed by us. are hereby notilled to 
desist the use, manufacture, or sale 
of Infringing Cups, as weshaii vig- 
orously pursue all infringers. 

The Seibert Cylinder Oil Cup Co., 
53 Oliver Street* Bo!«tou, Mai^s. 




IIOLK\M> LUIIKICATOII. Vr«IUl.K l»K01> 

Is guaranteed to be 

1. A perfect insurance 

a^ainet the cutting of 

Valve seals, CyJioder an<i 

Goveruor Valves ot the 




2. It will pay lor itaelt 
Insix months, iu thesaviuf; 
of oil, coal, and packing. 

3. U will insure more 
speed in th« revolutions of 
the engine, say lromonet<i 
two Htrokee i>er minute, 
thus increasing the power 

of thccngiue. M'f'dbv Holland & ThompsoPj •.' 17 River St., Troy, M .Y. 



SPRA.V -XNlv 
FEED WATER^^ 

I Purifier .•, 

I fOa STEAM BQlLEfti 

U.S. & fORHCH PATENTS 




More people are roEeoned by 

torn Ittf rivf-rators tlian by 

eewur jrua. U!'brtMi!-f OilrtliB Of 

Eofrifn^rator::^ Bold lirwulnta^ 

lAiia and ft!vere„ t>v taintiuj^ 

tho^>o*l. MyNo,*^OnouH*i, 

Ilntf'l aiicl ilfstnurant JtufrJic- 

erJit^irwill kftVlJ nn^'thiiiK 

sweet and kfOOdT J'rit-*:- .|*^ijj 

lit any H.lth Staliois in tlia 

U. H. Send for Circtilftre. 



BIG PAT ^0 seU our Rubber Printing stampfl. Sample, 
free. T^vi-oit Bitvtf, & « o„ Cleroland^oW 



NOTICE to Users of Stfiun Pamps. 

We have received following letter in 
regard to one of our No. 5 " L" ($;i6) 
Steam Jet Pumps elevating 1'^ inch pipe 
•f water more than 50 feet high: 

"I/Ansk. Mich.. Feb. 24, 188<t. 
"VAX DiJZEv & Tift, Cincinnati, O.: 

" Money could not buy the Jet of us 
unless another could be haii. 1 would 
not give your No, 5 ■' L " for a $700 pump, 
equal distance to raise. 
" N. A. Litchfield, Supt. Mich. Blate Co." 
WemakeTen Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 2*,000 gallons per hour. State for what 
purpose wanted and send for Catalogue of " Pumps." 
VAN DUZKN «& TIPT,Ciiiciuuati,0. 





FREi: TO YOU 

To secure trial subscriberato the "Home 
Guest," our popular illustrated magazine, 
we wiUsend m» WT^r^ itrcgularlv 
*»,mX* »ir for48Gts, 



Six months 
arid send, p»st p&id, this 
lieuvy rolled erold 
WcddlneKliiK, (irAmiii[^5 * lV¥fc 

vuars) and fh^ Thdt? ^'ainlrr -f*- -i-^ ** 
rime Keeper, a ih^sronptlv rtltitldp teller of 
the time of day iu a Stktr Nickel Case, 

TIME KEEPER 

ubnolutely FREE as a present. 
ISatist'uctiun eimrnnteed. 

Addrefi« I'ublifthi'rs of 

Home Guest, Hartford, Ct. 




THE COMPLETE HOME.^n^'/S^JS 
book. New edition.— New bindings.— New diusCrati»as 
from new designs. Superbly gotten up. Same low price. 
Adapted to all classes. Sells at sight. Agents fioiiip big w»rk, 
EXCKLLENT TERMS. The handsomest prospectus ever issued. 
Apply ti»w. BK.\OLEY,GAl<KK'rsoN Si CO., 66 North 4th St., 
Philadelphia, Pa. AH* other grand new hooks and BibleS- 
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NEW all gold motto and hand Chromo Cards, no 2 
Hllkflt Tutiiic on: HI cents, 13 packs *l.a). Agent's 
Hamplt book, a&u. L. JoNES & CO., Nassau, N. Y 



PHONOGRAPHY, OR PHONETIC SHORT-HAND 
Catalogue of works by Benn Pittman, withalpha- 
oet !iud illustrations for beginners sent on application. 
Adilress I'honofraphic Institute, Cincinnati, Oltio, 



ETI Dr D Diri^ IllEAND CLAY RETORTS ALL SHAPES. 

'23 "!^ ST.'abo'vE race. PHILADELPHIA. 



PIPK GOVERIIffG. 




Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to apply. .XNbcMioM Itlaterinls— 
Fibei-. Iflillboard Packing, and CeiiKMit. 

CHALMERS-SPENCE CO. 

41!l-4:'^l Eighth .St., New Vork. 



H. A. ROGERS 

R A I LW A Y & MACHNISTS 



NQ 19 JOHN ST. NEW YORK 




WITHERSr, RUGG & RICH A RDSON. Manufacturers 

of Patent Wood Working Machinery of every descrip- 
tion: FacnitlCi? unsurpassed. Shop former)y occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



[!;pin3iS'op"T"f^M 

LLltLECTRICAL, HECHANlCAL.&c.rDCC' 

^^^!-MAMH<»Tir CATALOGUE rllCtl 
lAKKVCtl OUOAM.NA CO. PhiladiLlV' 



I 



Gold Watch Free! 

riio puidisliers of the Poultry Kpejicr, the ropuldr inustratcd 
Poidtry raperaevoted*}ritirely to telhiij; How to Wake Poultry I'ay, 
make the rollowinj: liljeral olter: The person tellina us wh-ii two 
(hapEcrs ut the Bible aieiilike, and where they can be found, before 
iyf.iy 15th. will receive a l>adles8on<l UoldStvm-winding lluatlng 
<'aseWaieh, worth $fiO.IKl. I( we receive more than one correct 
iinswei. the second will receive our elegant Stt'iii-winding 
<ieiilleman^ W:itch. The third a tliinUng Case Solid Silver 
Wiueh. Every persot] muat send OtJceEits with their answer, for 
which they will reci'tve -t year ^ suiiscription to the I'onltry 
Keeper, the best Ih taice poultry paper in the world, m which 
the names of the suecesslul winners will be jmblished if you 
will enclose 4c. extr.i and mention the ptiper this advertisement 
is in, yoa will receivv two vahmbh' iMioksfree, which sell to? hall 
;i dolliir. The New Amerienn Cook and the hook Selections 
tor AuloETiiph and Writing Albums; oi if you prefer Uiir Keiv , 
Book i)(i Short Hand. Postage stamps taken. Address 

TlllG FOITLTRV KKEI'FIR, 8<J RHiidolph !^t., Chkiif^u, III. 

M. <a>NXAl.E?S 1>IA1CR<>N, Consulting Engineer, 
solicits Catalogues and Price Lists of all kinds of ma- 
chinery, hardware, and industrial outfits suitable for 
the Mexican market. Address Universal Mechanical 
Agency, Mexico ('ity. 
References— H. Makqitardt & Co.. New York, P. O. 

M. Pastor Valdez, Vera Cruz. [Box 64. 

P. BoNNEKUE, Mexico, p. O. Box 165. 
To whose care letters may be addressed. 



THE BINOEE A GONARD CO'S 

UEACTiFiTL r.\T:R.BrooiiiAc 




The only estabiisiiTncnt maHine a SPECIAL 
BUSINESS Of R05£S. eo LARGE HOUSES 

for ROSES alone. WeCIV^ AWAV.mPremi- 
uma antrExtri(S. more ft OSES thiin mcwt efltab- 
Ui^bjaaentb gmw, iitrongPnt I'lauts fitii tabic for inima. 
4]EiteblofniidelivfirvdKarslybpc*tpaid,toaiiy iiont-offlee. 
S P Pletidid varjetj&i. *o ur c no 'ce, t^\l 1 ahelcd. f 07 S I ; 
12 foraa; 1$ for S3t 26 [?^f.'J;^35^t?r »5; 75|oc 
SIO; I00fflr«l3, Oi3J NEW CU\OK^af^mplcf* 

THE DINCEE * CONARD CO- ^ 



For removing scale and keeping your boilers clean, use 
Uanley's Cleaning Composition. J. J. Hanley,Troy,N.Y. 



MILLIONS CAN BE 



SOLD!,""' 



I new and 
'useful. "What have 
you got? DcRcribe fully ©rseiid 
sample prepaW. I keep 15 travelers constantly e-ttabllslilng 
County agents and can fiell any pood thlnp fast. Thisis your 

<-haii*;e. CEO. P- BENT, SI Jackson St. Chicago. 



8PEC;iAT. NOTTrE TO IWANtTFArTUH EK>i. 

Manufacturers who would like to take hold of the best 
Wind Erifjine in tJif ^i>o^r}(i,to EjanufuttuTo on royalty. 
(it^.t will plea*ie niftlfv the undfirHtptied ImmcdJately. a>H 
he Intendrt to travel In the pnnclml States soon, with a 
working model of said cngfar^.-'tD. Lt. LiAU^^MAN, BOX 
163. Lancaster* Pa. 
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IRON gLOWII^ 




IRON REVOLVERS, PERFECTLY BALANGEb, 

Has Fewer Parts than any other Blower. 
P. H. Sl F. M. roots, Manufacturers, 

CONNER8VILLE. IND. 

B. S. TOWNSEND, Gen. Agt.,22Cortland St., 9Dey St., 
COOKE &. CO., Selling Agts., 22 Cortland Street, 
J AS. BEGGS AC CO.. Selling AgtS. 9 Dey Street, 

SEND FOR PRICED CATALOGUE. 



WILLIAMSPORT 

Pony or Panel Plan- 
er. For general use 
in Do«r Shtps, Box 
and Furniture Man- 
ufactories. For plan- 
ing Door Panels, 
Cigar Box Stuff, and 
Furniture work, it 
has no equal. 

We u?e the Ellis 
Patent three part 
Journal Box an* a 
solid forged steel 
head. Two pressure 
bars. Has strong 
feed. Will plane from 
l-lt) to G inch thick. 
Weight, 1,4001b. 1'he 
lowest priced first- 
class planer in the 
R«Wl,1i:y & H KitMANCii;, Williamsport, Pa. 





BIBB'S 

GreatOriginal Baltimore-Mada 




Mantels and Registers. 

B.C.BtBB & Son, 

_^ Baltimore, Md. "^ 

^, Bestworkmanship. Lowestprices 




Q» AND FINE. GRAY IRON ALSO STEEL 
,t3J_£ -/ CASTINGS F ROM SPE CIAL yc 

■;:^„-T7Wfine tinning jT5=F"pa1t£"- 



mmsim 



SHKPAKIt'S CKLEBIUTEIl 

Screw Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses,' 
Ser.lls.Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs. Calipers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 

II. I,. SIIKI'Alil) dt CO., 
341 & 343 West Front St., Clinciii 11 ati,0. 
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i\ ^fi *2i*.^0 Per«(ay athome. Sam pies worth $5 free. 
yO to ,Jl)--Vfj^j(]i.essSTl.NS<).\& Co., Portland, Maine. 




PATENTS. 

"MESSRS. MIINN & CO.. in connection with the pub- 
lication of the Ji^ciENTiFic Amkrican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business tliey liave had thirty-ei^kt 
years' expeHence, and now have -"nequaled facilities for. 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
L'nited States. Canada, and Foreign Countries. Messrs. 
I Mnnn &■ Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, l^eispiies, Assignments, 
and Reports on Infringements of Patents. All business 
1 intrusted to them Is done with special care and prompt- 
ness, on very reasonable terms. 

A pamplilet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions conceniing Labels. Copyrigiits, 
Designs. Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on ths Sale of Pa- 
tents, etc. 

We also HQn^. free a^ charoe. a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countrief of tiie world. 
MUNN S» CO., Solleicors o( Patents, 
361 Broadway, New Tork. 

BRA5JCH OFFICE.— Comer of F aad. 7th Streetn, 
WaehingtoD, D. C. 
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g^drmisifiBfuts. 



Insiile I'uife, ench iiiHertinii ... 75 cents a line. 
Hack I'aife, euch iiiM«*i-riuii - . - $1.00 n. line. 

(About eight words to a line.l 

Engravings may head advertisements at the sam€ rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday iruyniing to appear in next issue. 



THE FINAIi VOI.TJME 

OP THE 

POLITICAL CyCLOP^DIA, 

EDITED BT 

Has just been Issued from the press. The three vol- 
umes constituting tlie set are being received with great 
favor byaii wlio ate interested in Political Economy and 
the leading issues of the day. 

Amonp the subjects treated in Volume III. are the 
following: 

PAKLIARIENTART LAW, by A. R. Spofford. 
REMOVALS FROM OFFICE, '' Dorman B. Eaton. 
SILVER, '( Horatio Bnrchard. 

TAXATION, " Davi* A. Wells. 

UNIVERSITIES, «' D. C. Gilman, 

UNITED STATES NOftES, " John Jay Knox. 



FROM THE RECOMMENDATIONS. 

My own conviction is, that this Cyclopaedia will do 
more for the political and economical educatiim of our 
citizens than ;iny work now before tlie American public. 
It ought to become a manual for reference tor every 
legislator, teacher, anii votei'. M. B. Andekwon. 

President of Rochesttr University. 

I have only been able to look it (the Cyclopaedia) over 
cursorily, but it appears to be a well arranged and useful 
book for reference and luf ormation. 

In haste, yours truly, Gico. P. Edmunds, 

President U. S. Senate. 

The Cyclopaedia has my cordial good wishes. It does 
you. as editor, great credit, and it will be of gfeat use. 
You have all the good names, and they have given you 
good work. Wm. G. Sumneii, 

Professor Political Economy and Political Science 
in Yale College. 

ProJ^pootus imd full piirtlculi&r?^ tfcnt uiK>n Apvlloatlon. 
Voluiueii forwariJ<;U to nny uddruizm, iirepulur u|x>n t&- 
colpt of or^e;. 

GARY & COMPANY, Publishers, 

New York an* Milwaukee. 




The Rider Hot Air 

COMPRESSION 

PUMPING ENGINE 

IMPROVED. 

For EeUdenceB or Institutions. 

Absolutely Safe. 

Any house servant can run It. Has 
a record of nine years. Send for 
■'catalogue E." 
SAYER & CO., 19 I>EY ST. 

After May Ist, 1884, U Dey 
■ Street, New York. 



F. Brown's Patent 

FRICTION 



f CLUTCH. 



t^eij J for l]]u»trut£:cl Cftta- 
lij^uo lUid Diai;ount ^tieet 
to 



A. It F. BROWIV, 43 Park Place, New York. 





H.WJOHIIS' 

ASBESI'OS ROPE PACKING, 

ASBESTOS WICK PACKING, 

ASilKSTOS |fI,AT PACKING, 
ASBESTOS SIIKATIIIN(>S. 
ASBESTOS GASKETS. 

ASHIiSTOS Kill I. DING FEI.T. 
Made of strlctlypure Asbestos. 

H. W. JOHNS MTG CO., 

87 Maiden Lane, New York, 

Sole ]\Ianufiicturersof II. W. Johns' Genuine 

ASIIIiS'I'OS lil((UII> I'AINTS, IKKIF 

PAINT."i, lt«<)|fIN(J. STUAIM PIPE 

ANH KOII.EIt t;OVHIMN(JS, 

FlltKI'ltOOl'' COATINGS, 

CEHIENTS, ETC. 

Descriptive price lists and samples free. 



"was. .A.. iXA.mt.TBi, 

Providence, ]C. Itd'arkSt.), SixmiDutee'walk WeetfroinstatioD. 
Ol'isiual and Only Builder of llie 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. Price SI. 25. 



(( 



»» 



The "MONITOR 

A NEW LIFTING ANH NON 
LIFTING IN.TECTOR. 



Best Boiler F'eeder 

in the world. 

Greatest Range 

yetohtained. Doe.s 

not Break under 

Sudden Changes of 

Steam Pressure. 

A lull I'liteiit 

EJECTORS 

OB 

Water Elevators, 

For Conveying 
Water and Liquid. 

I'ltti-iit 4Mli'rt>, liii- 
ItrlciilorH. etx: 

NATHAN MANUFACTURING COMPANY, 
s«sd jorcAUioffue, Qz &. 84 Liberty St.* New York. 




BOYNTON FURNACE CO., 94 BEEKMAN STREET, NEW YORK. 

Mfrs. of Boynton's Latest P *^rn Furnaces, Ranges, and Heaters. 



<^ 



$500.00 




PREMIUMS. 

BLISS' HANU'ltOtlK FUR FARM AND GARDEN. 

150 Pa^es, 300 Illustrations. Beaittiful Colored Plate. It 
tells f. J I WH EN, and HOW to plant, and is invaluable 
Lu .ill i iiri'; r^itttl iti trjrUciiittkf riJid f[Lr[ttLns;. M .iLlcil for 6c. 

BLISS* ILLTJ3TRATEI> NOVELTV LIST 

for 1884 describes the newest and choicest Flowers, Vege- 
tables, Plants, Cereals, Small Fruits, etc., introduced the 
past year, ao P^es. Profusely Illustrated. Free. 

Our Illustrated GRAIN CIBCULAR, accompany- 

iffnfPK ing the above, is specially valuable to all planting 
iJmyilg^ Oats, Wheat, Corn, or other farm crops. It gives reports 

'BSS^^^^ of successful competitions for our Grain Premi- 
ums in 1883, and the method of cultivation whereby 

$000 ITI PREMTUMS OFFERED FOR 
1334. Full pilrtjcuhiri uLvccfc in our Novelty List 

oncl Grata Circular, n;s^i]c<l Free to applicants. 
BUSS' IIERICAN WONDER PEA.— Extra Early, very Dwarf (8 to 10 in.), rtg nlrH ao tmsh lng. ei^njaitg flavor. 

Rev. Henry Ward Eeecher says: "Your peas are 
wonderful; none others so good. Another year, I do 
not L ntend to plant any others, early or la te. 

Circular giving fu 11 descriptionmaiied to applicants. 

CAUTION.— As there is a n inferior Pea ii i th e mar- 
ket called the "American Wonder," send to us and get 
thegenuine BLISS' AMERICAN WONDER. 

76c. perqt.,40c. perpt., }4 pt., Q,^z.,post.paid. 

B. K. BLISS & SONS, 31 Barclay iSta-eotTNeiv-Vor^, 




JENKINS' PATENT VALVES, 

&ate, Qlobe, Angle, Check, and Safety. 

MANUFACTURED OP BEST STEAM METAL. 

Are the acknowledged standard of the world. Have been in use since 1868, under all possible con- 
ditions, and never have failed. 

To avoid iiiipositiou. 8ee chat valves are scamped "Jenkins Bros.'* 

71 John Street, New York. Send for Price List "A." 79 Kllby Street. Boston* 

James Boyd, I'liiladelphia.Pa. AGENTS : Pond Enplneerinp Co., St. Louis, Mo. 

Kees. Shook & Co. .Pittsburg, I 'a. Ahrena.Welker & Hyan, Louis vile.Ky. Marinette Iron W'k's Co., Chicago, III. 
Gibson & ClJirk. Cincinnati, Ohio. James walker & Son, Detroit, Mich. Brand & Reichard, Mii>iit.'4i|iolif*, Minn. 
Chafer & Becker, Cleveland. Ohio. Weir & Craig, Chicago, III. English LIrHiMH'rsHKun.>4a.H Lity. Mo. 

Dunham, Cairigan & Co., San Francisco, Cal. Hendrle & Bolthoff M'f 'g Co., Denver, Col. 





Rider's New and Improved 

COMPRESSION 

Hct Air \vmi Enpne 

New and Improved Designs. 
INTERCHANGEABLE PLAN 

MANUFACTURED BY 



DELAMATER IRON WORKS, 



C. H. DELAMATER & CO., Proprietors, 

No. 16 C<IRT1,ANIIT ST., NEW YORK, N. Y. 

And 40 Dearborn Street, Chicago, III. 




SOUTHWARR FOUNDRY & AUCHIIVE COMPANY, 
430 WashiiiKtoii Aveuue, Philadelphia, 

Engineers & Machinists, 

Blowing Eiiglnea and Hydraulic lUachinerj. 

Sole makers of the 

Porter-Allen Automatic Cut-Off Steam Engine. 



BOORWALTER ENGINE. 

Compact, Substantial. Econom- 
ical, and easily managed : guar- 
anteed to work well and jrive 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etc., at the low 
rice of 
HOUSK POWEK $240 00 

iM ■• '■ aso m 

6f^ " '* 355 00 

SH " " 440 00 

i *#p"^ fl^° Put on cars at Rprinpfleld, O. 

iK-'\ JAMES LEFFEL & CO., 

Sprin^ieiu. Ohio, 
or 110 Liberty St., New Vork. 

Emerson's ffewi^^Bookof S A W S 

tVtQro t!i:in IW fUuatnittons^ Wi vagcs. i &(},(m A 
Evijrv ri]kr tiv*m ihiit will oimme Ita ^ Ntw ^ 
Ht'ftderH To uvon^oiiiy evt^ry flifHi'ulty^aiK] Ty*^^'t'^>»lV 
SuwvfTj* insifiR'tefi In h&nfetnp. iniiisff. ''fcir]>?n" 
<lrmmlb:ltli'i]ltig jind riiTinlnff nil klnclN nf U A WK 
NoTur iKMiTitf of si]r^!(^!y*. Suvf ready for *^^ ^ '* ^^ 
' !?(S bd y I. niT lu LI add ress to [ FUE JS d 1 wtribtitior J . 








Double Screw, Parallel, Leg Vises. 

Mudcjum] WAHUANTl^^l^ ftirrtjmT thim jtny other A'^iisc 
by t^At^LiE ANVIL. WOKKfS omy, TrnHtHU N»J* 



BEFORE YOU BUY A BIGYOLE 

Of any kind, send stamp toGUMP BROS., 

.Dayton, Ohio, lor large Illustrated Price 

iListof New and Second-Hand Machinks. 

t Second-hand BICYCLES taken in exchantre. 

BICirci.ES Repaired and Nickel Plated. 





COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE fOPE M'lr'G CO., 

597 Washington St., Boston, Mass. 



WATCHMAKERS. 

Before buying, aea ilia Whltcomb Lathe luid tli« Web. 
ner ¥oot Wheel, made by ttiB AMEKICAN WATCH 
TOOL CO., WuUbuiu. ^asa. 
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>A^^ LEADING NON CONDUCTING 

eOVERINGfo«BDlLEaS,PlPESl!e^ 

With % to 9i inch thickness it radiates less heat than 
any other covering does witb 2 inches. 

Fossil Meal is by far the lightest Cement Cohering 
known, is very durable, absolutely Are proof , and is 
easily applied. 

Sold in a dry state by the pound. 

FOSSIL MEAL TUBES 

for Cold Water and Refrigerator Pipes. 

FOSSIL MEAL COMPOUND 

for Lining of Icehouses and filling in of Safes. 
Send for Circulars. 

FOSSIL MEAL CO., 

48 Cedar Street, 

New York. 

Reliable parties, desiring to talte the Agency for tlielr 
respective territory, will apply in writing, giving refer- 



Telegraph and £lectrical 
SUPPLIES ^ ^ 

Medical Batteries, Inventors' Models, Expert* 
mental Work, and fine brass castings. Sana for 
catalogue C. K. JONES & H RO. Cincinnati, O. 

ItllimportaQt lo us that you meatioa this paper. 



GAS ENGINES 

Simple, SubHtantial, Safe, Economical. 

Half horse power will pump 500 gallons of water 100 feet 

nigh per hour with 25 feet of gas. 
POWER DETERIVIINED BY ACTUAli TEST. 

Cull and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 331 BROADWAY, NEW YORK 



SPEAKING TELEPHONES. 

TUK A!I]KIU€A\ UKLL TKLICPIIOXK COMPilVT, 

W. H. FOKBES, W. R. URIVKR, THICO. N. Va [L, 

President. Treasurer. 6en. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
jcuiton final hearing in a contested case, and many In- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Pbelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of ttie comoany. 

All telephones obtained except from this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AIVlElMf^AN KICiJ. TEliKl'ilONE CiHUPANY, 
95 lUilk Street. JioHiun, 1>1ilh». 




Address JOHN A. ROERLING'S SONS, Manufactur 
erw,. Trenton, N. J,, or ll7 Liberty Street, New York. 

^\ heels and Rope for conveying power long distances 
Send for circular. 
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A PRACTICAIi SUCt:ESS. 

VAN DUZEN'S PAT. LOOSE PULLET OILEE. 

Thousands in satisfactory every- 
day use. Entire reliability and con- 
stancy demonstrated in a two years' 
test by (would be) Eastern skeptics. 
Economy shown by reason able prices 
iindperfect performance. Send for 
our '• Catalogue No. 55." 
VAN DUZEN & Tift. CiDcinnatI, O" 



MICROSCOPES! 

telescopes, 

fiee!o classes, 
macic lanterns, 
barometers, 

thermometers, 
drawing instruments, 

PHILOSOPHICAL AND CHEMICAL APPARATUS 

Send for list and descriptlun ofoar ten Catnloguca, 

QUEEN & CO.,0ptIcians, PHILADELPHIA 




BOGAUDUS" PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For sTJndiiiE Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guam>s, Oil Cake, Feed, Corn. 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, MfijitweeU, Asbestos, Mica, 
etc., and whatever cannot be ^rcjiiud: by otlier mills. 
Also for I'aiiU^t riinii'is' Inks, Paste Blacking, etc. 
JOHN W. TIKntSOV, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 



THE CHEAPEST AND BEST. 10M^ 
' FCfiALL 
I, ILLUSMIVE 



r ^ ADVERTISING 



ROOKSON BUILDING, PAINTING, 

^•ni-fQvinina, etc. F'lir 18S3 elEbtr-rMght piibb Itlns- 
truted 4^Ltfl]OKUP,adtJre?8. mclftsinplfiroe 3-t?cntiit simps 
^V■.M. T. COAlSTOt^K, S AMtor Vlavc, New Vurk; 




BARNES' 



Patent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal Circular Saws, 
'V;v ^ ScroolSaws,Formers, 
1 ^ "" \Iortisers Tenon ers 
etc., etc. Machines on trial if desired. llescrSutive Cata- 
logue and Price List Free. W.F. &, .lOUN ItAUN KS, 
tio. 1909 Maiu 8t., Itockford. III. 



SS*^^^ 



Cities, Towns, and Manufactories 

Supplied by Gbgbm & SHAW 
PATENT TUBE AMD GANG WELL SYSTEM. 

Wm, D, Anirews & Bro., 233 BroaJway, N, Y, 

Infringers of abOTe patents will be prosecuted. 
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ef cietttific ^me^tatt 

FOR 1884. 
The Iffost Popular Scieutilic Taper in the AToiid* 

Oiily93**-£0 a Year, Incliiilhiffposiase. Weekly. 
5^ Niiiiibevs a Year. 

Tills wiflely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings ot new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All Clai^HeH of Iteadui'M find in the Scientific 
American a popular reswme of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Teviiis of SiibMcrjptioii.— One copy of the Scien- 
tific Amickican will be sent for one year—b2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of tlireu duiiiirs niul liveiiiy 
cents by the publishers; eiz months, $1.00; threo 
months, 11.00. 

Clubs.— One extra copy of the Scientific Amkri- 
CAN will be supplied fsratia for every club of Jive mibscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific Asierican and one copy 
of the Scientific American Sui'PLemkn'I' will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order. Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goefl 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

2s^TJ2^2<T cSc CO., 

361 Broadway, New York. 

To Foreign Subscribei's.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Itussia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific Amicrican. one year; |9, gold, 
for both Scientific American and Scpplemknt for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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'TTIIE "Scientific American" Is printed with CHAS. 
± EMEU JOHNSON & CO. 'S INK. Tenth and Lorn- 
bard Ste. Phila,, and 47 Rose St., opp. Diiaue St., N. Y, 
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